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OBJECTIVES 

*  *  £ 

The  objectives  of  this  program  are  to  determine  the  specific  test  requirements 
of  various  types  of  military  electronic  equipment  by  the  study  of  technical 
manuals  or  other  related  documents. 
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I.  PURPOSE 

The  purpose  of  this  program  is  to  determine  the  detailed  requirements  for 
programmed,  automatic  field  maintenance  testing  of  all  types  of  Army  electronic 
prime  equipments  and  systems.  From  a  study  of  these  data,  the  feasibility  of 
utilizing  the  building-block  concept  in  implementing  these  test  requirements 
will  be  determined. 

II.  ABSTRACT 

This  study  is  concerned  with  the  review  of  Army  technical  manuals  and 
related  documents  to  determine  the  requirements  for  an  integrated  effort  to 
automate  Army  electronic  equipment  in  the  field.  The  program  has  been  divided 
into  two  phases.  The  first  phase  covers  a  comprehensive  review  and  tabulation  of 
Army  prime  electronic  equipment  test  parameters,  and  of  associated  test  equip¬ 
ment  parameters,  coordinated  into  an  evaluation  of  the  capability  of  building 
block  modules  in  testing  these  parameters  more  efficiently  than  with  present 
test  equipment.  The  second  phase  coverB  a  less  comprehensive  review  and  tabulation 
of  additional  Army  equipment,  performed  under  redirection  of  the  program,  as  a 
data  collection  both  to  illustrate  the  usefulness  of  the  EAM  system  in  general 
and  to  demonstrate  the  potential  of  the  building-block  module  concept. 

III .  PUBLICATIONS ,  LECTURES.  CONFERENCES  AND  REPORTS 

A.  PUBLICATION 
None . 

B.  LECTURES 
None  • 
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III  Publications,  Lectures,  Conferences  end  Reports  (cont.) 


CONFERENCES 
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1962  a  conference  was  held  between  Mr.  tHuhs  M. 
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Army*Signal  Research  and  Development  laboratories  *®  «•  g 
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*  •  A  conference  was^eld  on  9  February,  1962  at  Aerojet-General  Corp^  1 

*  Azusa,  California  for  the  purpose  of  reeving  the  Aerojet  flaciliftes  and  the W 
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•From  IEASRDL, 

‘  Mr.  Thomas  Child  * 
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•  Mr.  Alex  Roeenblun 

Frgn  Aerojet,  # 

*  Mr.  Marvin  Boatright 
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!  •  •  Mr.  Ha^-ry  Smi^ 

»•  .Mr.  Paul  Burk 
*  Mr.  B^ptwlck  Vinton 
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•  In  view  of  the  .receipt  0  ^Proposal  RequeSb  62-EIG/D-9^3,  which  is  * 

i.  »  •  «••“•'  »  a® 

Concerned  with  the  continuation  of  the  Building  Block  Study,  plans  for  the  • 

%  *  •  .  • 

“  ftf  t.h*  uara  ^  1  fl^naaad  W  ^  oKa  v»+  a  m  nA  trim r\Via  Vnicll 
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>  *  continuation  of  the  program  were  discussed.  Specific  charts  and  graphs,  which 

&  indicated  som#  o#the  study  results,  “ere  presented  to  Mr.  ChlAds  and  Mr.  Rosenblum. 
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These  charts,  and  others,  are  reproduced  in  tnls  final  report.  *  *  _  • 

,»  .  #  •  •  *  •  \ 

Mr,  Alex  Rosenblum  of  USAELRDL  visited  AergJei^G|perA  (jjprp.,  Azusa 

the  week  of  4  February,  1963  ^  review,  the  program  and  make  Recommendations  ^r  4 
the  remaining  work  to  be  done  on  the  contract,  e^>ecia]?y  for  t^e  final^eport. 

A  general  conference  was  held  7  FebAary  between  Mr.  Rosenblum  and 
the  Aerojet  Support  Systems  personnel.  The  following  results  were  agreed  upon: 

1.  Preparation  of  Hie  final  report  would  begin  immediately. 

2.  All  tabulation  of  Air  Force  equipment  would  be  discontinue:?. 
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III  Publication*,  Lectures,  Conferences  and  Reports  (emit.) 

C.  CONFERENCES 

On  6  September,  1962  a  conference  was  held  between  Mr  /  Thomas  M,. 

Childs  of  USASRDL,  Ft.  Monmouth,  and  Mr-.  Ralp^  Megerle  of  AerOJet-Ggneral  Corp., 

Azusa.  The  purpose  of  the ' conference  was  to  discuss  and  inltla^  ch^iges;  in 
th0technieslftcope  of  the  Building  Block  Contraft..  The  changes  wt^h/wsplted^'''-^. 
that  conference  were  drawn  ugftyf?  transmitted  for  formal  apprOTai  by  th^  "'f  m 
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conferee*  ft#feldgn  9  ^j^ruax^,  at ^ypJet-Qenera^Corp. ,  • 
nia  foi#the  purpose  ^  review&g  tlje^ero^^  fttcil^^ee  arn^the  ^  1 
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Mr.  Alex  Rosenblum  of  U5AELRDL  visited  Aerojet-General  (?orp. ,  Azflba  a  0 
a ,  a  •  •  •  f  _  . 

the  week^f  4  February,  1963  to  review  the  progran^and  make  recommendatioraPfor 

the  remaining  work  to  be  done  on  the  contract,  especially  for  the  final  report. 

A  general  conference  was  held  7  February  between  Mr.  Rosenblum  and 
the  Aerojet  Support  Systems  personnel.  The  following  results  were  agreed  upon: 

1.  Preparation  of  the  final  report  would  begin  immediately. 

2.  All  tabulation  of  Air  Force  equipment  would  be  discontinued. 
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3.  In  lieu  of  the  Air  Force  equipment,  Mr.  Rosehblum  would 
supply,  prior  to  the  second  week  in  March,  data  on  newer  A ray  Prime  Equipments 
such  as: 
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an/orc-50 

AH/grc-66 

AN/VRC-12 


AN/FRC-25 

AH/GRC-106 
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P  •4/.  Contractually  Aerojet  was  to  deliver  the  following. 
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Final  Report 

EAM  cards  and  print-out  of  all  items  tabulated. 
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g)  D.  REPORTS 


.i.ft  Aerojet  will  send  an  engineer,  if  conditions  permit,  to 
d*|£ribe  the  tabulating  system. 

The  following  tentative  time  scale  will  followed. 

a.  Conclusion  of  Engineering  Services  -  28  February  1963 

b.  Additional  study  documents  from  U5AELRDL  -  7  March  1963 

c.  Documentation  system  presentation  -  23  April  1963 

d.  Final  Report,  draft  copies  -  1  May  1963 

e.  Approved  Final  Report  -  10  June  1963. 


«&  ®  fbf  a  «  •  * 

,  9  i  ?  ft  have  t>e 

•  *  a* 

•  ft  **  *  •*  ♦,  *  • 

•*  .  *'  *  *  *been* published,  numbered  0447-01-1  through  -6. 


*  In  the  performance  of  thiB  contract,  22  monthly  progress  reports 
have  l>een  published,  numbered  L0447-01-1  through  -22. 

Also  in  the  performance  of  the  contract  six  quarterly  reports  have 
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•  IV.  FACTUAL  DATA 


A. 


ORIGINAL  PHASE 


The  building  block  study  program  was  initially  a  test  requirement 
survey  of  prime  electronic  equipment  and  test  equipment  used  by  the  Army,  and 
use  of  the  data  thus  found  in  illustrating  the  adaptability  of  automatic  and 
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semi-automatic  building-block  test  modules  to  field  testing.  Additionally, 
the  feasibility  was  to  be  proven  with  breadboard  tests,  end  then  preliminary 
design  criteria  drawn  up  for  actual  system  modules.  The  preparation  of  an 
Integrated  testing  system  to  perform  field  testing  of  the  Army  electronic 
equipment  was  the  design  goal,  using  building  block  test  modules  in  automatic 
operation.  This  system  was  to  employ  programmed  test  input  measurement  criteria, 
controlled  by  pre-punched  tape  of  IBM  cards,  which  would  automatically  select 
the  specific  test  point  for  measurement.  Then  the  system  would  complete  the 
test  cycle  by  recording  the  measurement  results  on  punched  tape  or  actual  print¬ 
out,  thus  furnishing  a  permanent  record. 

The  development  of  the  above-described  integrated  building-block  test 
measurement  system  must  be  based  on  a  comprehensive  review  of  the  measurement 
data  and  associated  considerations  of  actual  usage  of  the  prime  electronic 
equipment  and  the  test  equipment  used  by  the  Army  in  the  field. 

1.  Mature  of  the  Data  Desired 

The  feasibility  evaluation  of  the  building-block  module  testing 
system  logically  begins  with  the  testing  characteristics  of  the  prime  electronic 
equipment.  This  information  is  best  supplied  from  the  Army's  technical  manuals, 
which  were  the  basic  source  indicated  for  use  in  the  program.  The  data  from 
the  manuals  requires  tabulation .  (Aerojet  Form  B511:6l-1133  was  drawn  up)  as 
a  method  to  extract  the  data  swiftly  and  accurately  for  automatic  testing 
purposes  and  also  as  an  aid  in  evaluation  studies.  For  this  reason  the  recording 
of  the  data  from  the  work  sheets  to  IBM  cards  provides  an  ideal  storage  and 
recall  medium  for  automatic  reference.  The  test  parameters  were  broken  into 
four  categories:  power  requirements,  trouble  shooting,  alignment,  and  final 
test.  Also  the  test  equipment  list  specified  for  maintenance  of  each  particular 
piece  of  prime  equipment  was  included. 

The  actual  extremes  of  values  to  be  measured  and  the  accuracies 
required  were  to  be  tabulated.  These  measurements  are  (l)  power  in  seem 
multiple  or  fraction  of  watts,  (2)  current  in  amperes  or  fractional  amperes, 
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IV  Fketml  Dote,  A  (coot. ) 

~  « 


(3)  vol&tpjR^sde  multiple  or  fraction  of  volte ,  (4)  frequency  in  cycles  or 

.t .  .  /R*  . ...  .  *2  _  .  ■  .  2  , 


^ffi^fojr«itiM>^i®tl8^J^lPrlep#in  twt*e 

8uhu 

et^3^.  #.  sR  eO  e__^^ _ e.  . _ _ i 


-■*  L,«  ~  W  W  •  W  -  W  »  •  ••  ^ 

9  ''■' •;••'  0'  ^  In  usage,  the  building  blocxs  will  nature  maintenance  based 
on  unit  independence.  Die  failure  of  one  bulling  blc^k  ^11  not.  effect  the^  £ 
^hers  in  the  integrated  test  setup.  Interchangeability  and  replacement  of  • 
faulty  modules  will  ba  a  simple  plug-in  operation.  Also,  the  nodules  will  feature 
high  reliability  through  extensive  use  of  solid-state  circuitry,  which  will 
insure  a  minimum  of  module  failures. 
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}  :i  '  throuKh^W  Use  o'*  Cl  )  programmed  inputs' by  means' or  a  pre-puncnea  Myiar  tape  ;,y  m 

I  I  •  •? >T mm  «««•.!>  <iT®'w«1  "**2%  ■  '?  '%«*»  ■»*■'  m  "■*  -ties'- 

®J>  4©  or^equiva^nt^ape-block  reader  (2 )  ~iri|prflace  adapters  to  reconcile  ^thF.  test  .  I 

A  ■  nil  Ai  iM-m.  1  nrint-out  of  the  outDUti-and  test  3 


(3)  dig^al  print-oul^  of  the  output^aM  test 

...  *  •  *'»  ■  '■  'V1^-  V  v 


^  Figure®!  illustrates:  the block  ^diagram the /modular  ^concept-  >s 

!  LjP  in  .the •automated;  test  sqtup,  dravn  vip  in  general • form.  ■  Numerous  modifications  ^  ^ 

;  ®  j^ould  be<^d^-toe^cconfflvSdate"  many  test  configurations.  The  necessary ®test 

<*>  9  • ,  0«  a*  .  <*’  •  ••«.■•  « 

i  *  „  setup;  andaoMrating^procedure  tor  any*  maintenance  -  test  must  be  outlined  in  a  v> 

-  ®  revisiof  JShgfaS^laft/technic.l  maftual':  '  *  *••?/' 

•  .  .•*  •;inmated^;b^c!^e^exipWljL.|pply;\he  ’tel  t  .stimuli,  to  the  equipment.  'Jh #  ,A#  < 
•  * f^eW%i^^pS^^d-'0|p;be  2to<%tfSnid  fir^t^an  dmlog°vol^e;ai^- ' 


may  be  either  internal  ar.external.  Any  autoi^ic.  ^s.tfQonfigumttoo'  shouXd^'  ■  ”v  ':  /• 
have  the  ability  to  make  use  of  the  portable  automatic  data-processing  developed 
for  the  Field  Army.  The  FIELDATA  Equipment  Program  has  produced  mobile,  general- 
purpose  digital  computers  such  as  the  MoftlDIC ,  the  BASICBAC,  and  the  CCMBAC. 
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A  self-contained,  highly  portable  programming  unit  would 
perform  the  essential  functions  of  test  procedure  operation  and  some  limited 
trouble  shooting.  A  larger  external  unit,  however,  would  afford  additional 
memory  capability,  and  a  greater  potential  for  investigation  of  specific 
failures  or  additions  to  the  testing  program. 

Application  of  the  FTELTATk  Equipment  computer  to  the 
building  block  system  would  yield  a  design  utilising  the  1-megacycle  clock 
rate  of  the  computer,  and  the  38-bit  word  length. 

a.  Modular  Design  features 

Basic  criteria  for  the  preliminary  design  of  the 
building  block  system  developed  from  the  survey  of  8 0  representative  pieces 
of  tactical  electronic  equipment.  The  derived  data  provided  significant 
Information  concerning  the  types  of  modules  and  their  indicated  parameters. 

The  modular  concept  will  incorporate  standard  types  of 
equipment  in  the  simplest  for*  possible,  as  shown  in  the  list  of  circuits  below: 

(1)  Single-stage  voltage  amplifiers 

(2)  Oscillators 

(3)  Rectifiers 

(4)  Filters 

(5)  Mixers 

(6)  Modulators  and  demodulators 

(7)  Pulse  formers 

With  these  basic  circuits,  plus  essential  special 
circuits,  a  test  setup  vill  be  created.  The  various  building  blocks  would  be 
solid-state  circuitry  encapsulated  for  protection.  The  blocks  might  range  in 
size  from  fractions  of  a  cubic  inch  to  several  cubic  inches,  depending  upon  the 
function.  Hie  blocks  could  be  combined  into  a  specific  test  function  by 
plugging  into  a  function  "drawer".  This  function  drawer  may  be  considered 
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a  prime  module,  and  the  plugged- In  blocks  as  submodules.  An  illustration  of  a 
submodule  application  would  be  an  oscillator  for  audio- frequency  tests.  The 
prime  audio-oscillator  module  could  accommodate  a  discrete  number  of  frequency 
submodules,  depending  upon  the  test  requirements.  In  this  case,  the  prime 
module  simply  acts  as  a  package  to  transfer  power  to  the  blocks  and  as  an  interface 
to  carry  signals  to  and  from  the  various  blocks  as  required. 

Similarly,  the  voltage  measurement  module  would  accept 
a  discrete  number  of  voltage  amplifiers,  factors  such  as  the  range  and  accuracy 
of  the  voltages  to  be  measured,  will  determine  the  number  of  submodules  required. 

The  complete  battery  of  test  requirements  would  be 
accceaxidated  by  the  building  block  module  system.  The  number  and  sizes  of  the 
modules  would  have  to  be  established.  Test  procedures  will  undergo  revision 
to  natch  the  new  testing  methods.  For  example,  third-  and  fourth-echleon 
testing  will,  in  many  cases,  no  longer  be  concerned  with  wave  shapes.  Peak 
and  half-power  points,  or  other  points  of  slope  change,  will  be  sampled  and 
measured  as  voltages.  Reasonable  assurance  that  the  wave  shape  is  correct  would 
be  obtained  through  agreement  of  the  sampled  voltages  with  established  limits. 

In  the  examination  of  an  intermediate  frequency  amplifier  bandwidth,  for  example, 
it  is  not  necessary  to  examine  the  entire  wave  shape.  The  probability  is  that 
the  frequency  bandwidth  between  the  half-power  points  and  the  voltage  measurement 
at  the  peak  will  establish  the  operating  characteristics  of  the  amplifier. 

Miniaturization  techniques  have  been  advancing  rapidly. 
These  new  techniques  will  permit  modules  to  be  made  smaller,  thus  approaching 
microminiaturization.  It  may  be  planned  to  adapt  the  smaller  modules  or 
submodules  into  the  system  in  a  manner  to  minimize  obsolescence. 

Certain  pieces  of  test  equipment  are  basic.  Any  plan 
to  design  test  equipment  into  modules  and  effectively  replace  a  variety  of 
similar  voltmeters,  for  example  with  a  new  standard  design,  should  be  well 
based  on  present  Intended  usage  and  future  projections,  to  warrant  the  redlsgn. 

The  survey  of  test  equipment  in  general  Army  use  shows  considerable  overlapping 
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*  of  measurement  functions.  Ibis  redundancy  can  be  largely  eliminated  in  tht 

•  • 

design  gf  the  modules. 


•  _  .« 


b.  Modular  Design  Preparation  for,;  the  RT^66/GRC 


« 


#  •  The  designing  of  a.  building-block  .testing  system 

requires  an  organized  effort  applied  to  a  logical  program.  - In  tt^s  study  the 
following  six  steps  were  developed  for  the  preparation,  of  the.building*block 


system: 


•  * 

(1)  •  Project  Planning 


‘  -'reparation  of  detailed  plmns 'for  the  study  effort  • 

•  '<*  Vt;  •*;  • 

and  schedules  for  the  task  groups.  fli  •  -  • 

•a  _ 

(2)  Survey  subsystem  requirements,  .where  these  are  • 
the  areas  or  subsystems  for  survey.  * 

*  (a)  •  Army  Organization  and  Logistics  ^ 

(b)  Programing  and  Automatic  Controls  * 

(c)  eTest  Instrumentation 

*  (d)  •  Human  Factory  • 

•  •  •  •  * 

*  (3)  •  Subsystem  ^feasibility  Investigations,  according  to 

•.  * 


the  following: 


** 


•  » *•  (a)  Detay.ed  Investigation  of  the  feasibility  of 

C0“"ptV 1sv'1o,a  4url"‘  ** Survey  of  Sub,]nA“  s‘“p" (2) 

above. 


a 


concept  evaluation. 

’♦  -  • 


(\>)  .Breadboard  circuitry  designed  and  tested  for 

W  9  W 


{h)  Preliminary  System  Integra ti (ai 

•  (a)  The  tentative  requirements  generated  in  the 
Survey  of  Subsystem  Requirements  in  Step  (2)  above,  developed  into  a  preliminary 
system  concept. 
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(b)  Results  of  the  breadboard  circuitry  tests 

in  Step  (3  )b,  aboy. 

(5)  System  Application  Exercise 

(s)  Feasibility  evaluation  of  system  concepts 

through  theoretical  analysis. 

(b)  Feasibility  evaluation  of  system  concepts 
through  practical  experiments  with  actual  Signal  Corps  equipment.  (The  RT-66/GRC 
Receiver/Transmitter  and  its  associated  test  equipment,  per  TMll-289  mas  the 
first  item  of  equipment  chosen  for  this  purpose). 

(6)  Summary  of  Final  Requirements 

(a)  Evaluation  of  the  preliminary  work 

(b)  Statement  of  requirements  for  the  automatic 

test  system. 

c.  Technical  Considerations  in  the  Modular  Design  for 
RT-66/0RC  Test  Equipment 

The  analysis  performed  in  the  preparation  of  preliminary 
design  criteria  illustrated  the  technical  considerations  necessary  in  developing 
a  building-block  subsystem.  The  following  two  sub-sections,  dealing  with  the 
test  Instrumentation  subsystem  firstly,  and  circuit  design  problems  secondly, 
will  clarify  many  of  the  considerations. 

(1)  Test- Instrumentation  Subsystem  Analysis 

The  "Test-Instrumentation  Subsystem  Study"  covers 
advanced  techniques  for  test  instrumentation,  and  will  determine  the  manner  and 
agree  to  which  the . original  requirements  for  test  Instrumentation  are  affected 
by  these  techniques.  This  report  establishes  many  of  the  basic  parameters  for 
stimuli  generation  and  response  monitoring.  This  task  has  been  divided  into 
the  following  subtaska  for  circuit  investigation: 

Voltage  conditioning 
Dynamic  Frequency  Deviation 
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Variable  Reactance  Oscillators 
Radio* Frequency  Power  Measurements 
Frequency  Measurements 
Distortion  Measurements 
Methods  of  Signal  Switching 

During  the  project  planning  phase,  four  areas  of  system  investigation  were 
defined  as  follows: 

Interface  with  the  Army  FTELDATA  System 
Verification  of  the  RT-66/GRC  Final  Test  Procedures 
Revised  Test  Procedure  Verification 
Final  System  Integration 

(2)  Circuit  Design  and  Subtasks 

The  first  step  in  determining  the  input-output  goals 
for  the  test  modules  (as  given  in  the  subt&Bks  for  circuit  investigation)  is  the 
detailed  study  of  the  methods  now  used  for  final  testing  of  the  RT-66/GRC.  In 
general,  the  automatic  testing  will  follow  the  basic  procedures  of  the  manual 
testing.  Deviations  are  allowed  in  two  cases.  First,  if  it  is  unreasonably 
difficult,  by  autaamtlc  testing  techniques,  to  perform  a  given  measurement  in 
the  same  manner  as  manual  testing,  different  procedures  should  be  investigated. 
Secondly,  in  those  areas  where  the  automatic  equipment  can  perform  desirable 
tests  that  are  impossible  with  manual  equipment,  these  tests  should  be  added. 

A  list  of  tests  has  been  has  been  prepared  from 
the  final  test  as  given  in  TMll-289  (RT-66/GRC) 

Physical  Tests  and  Inspection 
Sensitivity 
Overall  Selectivity 
Limiting  Action 
Squelch  Sensitivity 
Regeneration  and  Audio  Output 
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R-F  Power  Output 
Modulation 
Frequency  Comparison 
Signaling  Oscillator  Frequency 
Operational. 

The  key  to  the  success  or  failure  of  the  building- 
block  concept  for  testing  F-M  communications  equipment  lies  in  the  modular, 
prog ra sable  F-M  signal  generator.  This  is  true  for  two  reasons.  First,  it  is 
evident  that  the  advantages  of  using  automatic  testing  are  much  greater  in  the 
testing  of  the  receiver  portion  of  the  equipment  than  in  the  transmitter  testing. 

The  receiver  testing  can  be  made  virtually  fully  automatic  after  a  few  simple 
preliminary  adjustments  are  made.  The  transmitter,  by  its  nature,  will  probably 
always  require  a  certain  amount  of  operator  control.  Secondly,  the  modular 
F-M  signal  generator  replaces  the  AN/URM-48  which  is  the  largest  and  most 
complicated  single  piece  of  test  equipment  used  in  the  manual  testing  of  the 
RT-66/GRC .  For  these  reasons,  the  F-M  signal  generator  was  the  first  module 
investigated  in  this  study  program. 

The  requirements  for  the  F-M  signal  generator  can 
be  stated  quite  simply  as  follows.  The  instrument  must  be  capable  of  generating 
a  1  or  2  pv  of  signal,  modulated  or  unmodulated,  at  frequencies  of  20.5,  23.5, 

25. 5,  27. 5»  33,5,  36.5,  38.5,  **6.5,  nnd  52.5  me.  These  frequencies  will  meet 
the  requirements  of  RT-66/GRC,  RT-67/GRC,  and  RT-68/GRC.  The  basic  design  must 
be  capable  of  operating  at  all  frequencies  required  by  any  F-M  equipment  of  interest. 
The  modulation  is  at  1000  cps  with  a  deviation  of  15  kc. 

The  design  of  any  F-M  signal  generator  is  compli¬ 
cated  by  two  conflicting  requirements.  First,  the  carrier  frequency  must  be  held 
to  very  small  tolerances.  Secondly,  the  frequency  must  be  varied  in  accordance 
with  the  amplitude  of  the  modulating  frequency.  A  highly  stable,  crystal- 
controlled  oscillator  will  satisfy  the  first  requirement.  It  i%  however,  not 
possible  to  directly  frequency-modulmte  a  stable,  crystal-controlled  oscillator. 
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Two  basic  schemes  are  used  to  generate  F-M  signals 
with  high  caller  frequency  stability.  The  first  of  these  uses  phase  modulation 
and  the  second  uses  direct  frequency  modulation.  There  is  no  difference  between 
the  signals  generated  by  these  two  methods  if  the  modulation  is  accomplished 
properly. 

Phase  modulation  is  the  classlcal^method  for 
generating  FM  (this  was  the  system  used  by  Armstrong  in  the  1930's).  There 
are  two  basic  problems  which  generally  complicate  the  design  of  a  phase 
modulator.  The  first  of  these  problems  is  caused  by  the  fact  that  the  output 
frequency  of  a  phase  modulation  is  affected  by  the  modulating  frequency  as  well 
as  its  amplitude.  For  this  reason  a  corrective  network  is  normally  used. 

Since  only  one  modulating  frequency  is  used  in  the  modular  F-M  signal  generator, 
no  corrective  network  is  required.  The  second  problem  is  caused  by  the 
relationship  between  linearity  and  modulation  index  in  phase  modulation.  The 
maximum  allowable  modulation  index  with  good  linearity  is  0.5.  Modulation  index 
is  the  ratio  between  the  maximum  frequency  deviation  and  the  minimum  modulating 
frequency.  For  good  linearity,  therefore,  the  frequency  deviation  at  the  point 
of  modulation  must  be  less  than  half  as  great  as  the  lowest  modulating  frequency. 
In  a  commercial  transmitter,  the  lowest  modulating  frequency  may  be  as  low  as 
100  cps.  The  maximum  frequency  deviation  may,  therefore,  be  only  50  cps.  Since 
the  output  frequency  deviation  must  be  75  dc,  the  modulation  must  occur  at  a 
frequency  1500  times  below  the  transmitter  frequency.  A  great  many  frequency 
multipliers  must  therefore  be  employed. *  The  requirements  for  the  modular  F-M 
signal  generator  are  much  less  stringent  on  this  point.  The  lowest,  and  only, 
modulating  frequency  is  1000  cps.  This  allows  a  frequency  deviation  of  500  cps. 
Since  the  output  deviation  is  15  kc,  a  factor  of  only  30  is  required  between  the 
modulator  and  the  output. 

Direct  frequency  modulation  is  obtained  by  varying 
the  frequency  of  an  oscillator  which  is  not  crystal-controlled.  In  order  to 
keep  the  carrier  frequency  within  tolerance,  the  average  output  frequency  is 
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compared  to  that  of  a  reference  c rye tai- con trolled  oscillator.  If  the 
frequencies  are  not  identical,  a  correcting  voltage  is  fed  hack  to  the  uncon¬ 
trolled  oscillator.  There  are  two  c unmanly  used  methods  for  obtaining  frequency 
stability  in  direct  frequency  modulation.  One  of  these  is  the  Croeby,  or 
discriminator,  method;  the  other  is  the  phase  detector  method. 

The  phase  modulation  system  is  preferable  to 
direct  frequency  modulation  in  the  modular  F-M  signal  generator  for  two  reasons. 
First,  phase  modulation  is  simpler  and  will  require  fewer  components.  This  is 
particularly  true  because  of  the  simple  requirements  of  the  modular  F-M  signal 
generator.  Secondly,  the  linearity  in  the  phase-modulation  system  is  not 
dependent  on  any  components .  The  linearity  of  the  direct  frequency-modulated 
system  is  dependent  on  the  characteristics  of  the  device  which  is  used  to  vary 
the  frequency  as  a  function  of  voltage. 

The  tentative  block  diagram  for  the  modular  F-M 
signal  generator  is  shown  in  Figure  2.  Basically,  the  signal  generator  consists 
of  two  modules.  One  of  these  is  common  to  all  of  the  generators,  no  natter 
what  the  final  carrier  frequency  might  be.  This  module  generates  a  3.2-mc  signal 
with  a  deviation  of  15  kc  at  a  modulation  frequency  of  1000  cycles.  The  other 
module  is  selected  according  to  the  test  frequency  required.  Its  output  will 
also  have  a  deviation  of  15  kc  at  1000  cycleB. 

An  area  of  investlation  recently  initiated,  apart 
from  the  RT-66/GRC,  encompasses  the  use  of  diodes  for  signal  switching.  An 
example  of  a  circuit  to  be  breadboard ed  for  a  feasibility  test  is  given  in 
Figure  5.  Any  further  work  in  this  investigation  should  determine  such  parameters 

as: 

Maximum  Signal  Frequency 
#  Ideal  Signal  Termination 

Switching  Speed 
Crosstalk 
Miniaturization 
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The  circuit  illustrated  (Figure  3)  consists  of 
two  switching  diodes  back-to-back,  CR-1  and  CR-2.  During  the  "OFT"  condition 
the  Junction  of  the  two  diodes  must  be  positive.  A  positive  voltage  is  applied 
through  a  resistance  to  provide  a  low  i ape dance  path  between  the  Junction  of  the 
two  diodes,  and  ground  through  diode  CR-3.  CR-3  is  conducting  and  grounds  any 
signal.  The  positive  voltage  also  ensures  that  CR-1  and  CR-2  are  cut-off. 

In  the  "ON"  condition,  a  negative  voltage  is 
applied  at  the  control  point  which  is  sufficient,  to  override  the  positive 
voltage  and  cause  CR-1  and  CR-2  to  conduct  and  cut-off  CR-3.  The  control 
voltage  may  come  from  a  flip-flop  or  the  contacts  on  a  tape  reader.  By  appli¬ 
cation  of  the  proper  control  voltage,  either  input  will  appear  at  either  output. 
The  amplifiers  indicated  restore  signal  level,  isolate,  or  provide  impedance 
match. 

d.  Basic  Test  Equipment 

The  test  equipment  called  out  in  the  technical  manuals 
for  use  in  testing  the  60  pieces  of  prism  electronic  equipment  surveyed  is 
graphed  for  frequency  of  usage  in  Figure  4.  The  data,  reduced  from  the  IBM 
cards,  serves  to  aid  in  the  basic  test  equipment  requirements.  The  number  of 
modules  required  to  perform  the  high-occurrence  measurements,  for  example,  may 
be  estimated  from  the  bar  graphs  in  Figure  4.  Figure  3  gives  the  separate  number 
of  times  the  equipment  was  specified  for  troubleshooting,  alignment,  and  final 
test. 

The  equipment  which  is  fundamental  to  the  maintenance 
of  Army  electronic  equipment,  consists  basically  of  the  14  items  listed  below. 

(1)  Vacuum  tube  voltmeter 

(2)  Radio- frequency  signal  generator 

(3)  Frequency  meter 

(4)  Vacuum  tube,  transistor,  and  diode  tester 
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(5)  Audio- frequency  signal  generator 

(6)  Oecilloscope 

(7)  Output  meter  (DBM) 

(8)  Radio- frequency  wattmeter 

(9)  Panoramic  indicator 

(10)  Spectrum  analyzer 

(11)  Pulse  generator 

(12)  Noise  and  distortion  meter 

(13)  Sweep  generator 

(14)  Pulse  counter. 

The  14  items  above  would  not  each  become  a  building 
block  module.  Automatic  testing  represents  an  advanced  concept.  Digital 
test  techniques  have  to  be  employed,  replacing  or  supplementing  analog  test 
devices,  and  the  test  modules  will  vary  significantly,  for  this  reason  alone, 
from  the  conventional  test  equipment. 

(l)  High- Input- Impedance  Voltmeters,  or  Electronic 

Multimeter 

These  devices  measure  alternating  and  direct- current 
voltages  and  d-c  resistances.  The  ranges  required  may  be  summarized  as  follows: 

A-C  Voltages:  0.05  to  1000  volts,  frequencies 

of  30  cycles  to  5  megacycles 

D-C  Voltages:  0.05  to  2500  volts 

Resistances:  1  ohm  to  50  megohms 

These  ranges  were  based  on  the  tabulated  data  of  the 
equipment  under  study.  Accuracy  for  the  measurements  is  nominally  plus  or  minus 
10jL  Therefore,  a  system  accuracy  of  plus  or  minus  3$>  will  suffice.  The  input 
impedance  should  be  as  high  as  practical  over  all  ranges. 

Analysis  of  electronic  circuitry  reveals  that  the 
measurement  of  d-c  voltages  is  accomplished  by  d-c  amplifiers,  with  precision 
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attenuated  input  at  a  high  impedance,  and  low* impedance  outputs  driving  a 
meter  movement  (0  to  1  milliamp).  Since  the  modular  conception  of  teat 
equipment. design  visualizes  the  information  being  converted  to  a  digital  or 
binary-coded  decimal  for  inline  readout  and  printout,  meters  of  the  D’Arsonval 
type  requiring  a  low-impedance  source  are  not  used. 

The  electronic  multimeter,  under  these  conditions, 
is  reduced  to  a  linear  voltage  amplifier,  the  output  of  which  is  an  analog 
voltage,  digi tiled  for  comparison  and  readout.  In  its  simplest  sense,  such  an 
amplifier  is  only  a  signal  conditioner  and  the  range  of  voltages  it  may  condition 
is  limited  only  by  the  accuracy  requirements  and  the  linear  range  of  the  amplifier 
module.  This  module  becomes  a  compact  package  constructed  entirely  of  solid- 
state  devices. 

(2)  F-F  Signal  Generation 

The  Building  Block  Study,  after  the  data  on  the 
various  frequencies  used  in  testing  were  reduced,  revealed  certain  discrete 

a 

frequencies  most  often  used.  Figures  6  and  7  list  these  frequencies.  The  modular 
concept,  as  applied  in  this  Instance,  defines  a  signal  generator  which  is  a  set 
of  solid-state  oscillators,  crystal-controlled  where  required.  Each  oscillator 
building  block  will  cover  a  practical  group  of  frequencies.  The  output  of  these 
modules  is  programable,  and  is  flexible  enough  to  meet  all  equipment  requirements. 
Specific  intermediate  frequencies  would  be  simple  crystal-controlled  oscillators 
such  as  455  kc  and  4. 3  me.  Mid-band  test  frequencies  would  be  selected  to  cover 
as  many  pieces  of  equipment  as  possible. 

The  output  of  these  oscillators  could  be  applied 
with  variable  attenuation,  either  to  the  antenna  of  a  specific  receiver  (or  some 
other  test  point  within  the  receiver),  or  mixed  with  the  attenuated  output  of 
a  transmitter. 

The  frequency  to  be  measured  should  be  mixed  with 
a  known  frequency,  and  the  difference  frequency  processed  through  a  counter. 
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Rie  digital  comparator  will  take  this  information  and  compare  it  with  the 
information  from  the  programer.  The  results  are  then  processes  to  the  visual 
readout  and  printer,  and  the  "go/no-go"  circuit.  For  the  lower  frequencies 
there  is  no  mixing,  thus  information  can  be  applied  directly  to  the  counter. 

To  measure  VHF,  the  incoming  test  frequency  can 
be  mixed  with  a  beat  frequency  oscillator  (bfo),  which  has  a  difference  frequency 
of  10  kc.  To  maintain  an  accuracy  of  measurement  within  specifications  (0,005-1$), 
the  bfo  can  be  a  crystal-  or  tuning-fork-controlled  oscillator,  the  tolerance 
of  which  can  be  maintained  at  0.002$.  The  difference  frequency  (10  kc)  can 
then  be  measured  by  a  pulse  counter,  the  5-decade  output  of  which  will  have  a 
minimum  accuracy  of  1$.  Since  of  10  kc  is  100  cycles,  and  this  error  reflected 
back  to  carrier  frequency  would  be  0.00005 $  at  200  me,  at  10  kc  the  error 
reflected  back  would  be  1$.  The  stated  error  would  then  be  the  0.002$  error  of 
the  oscillator,  plus  the  reflected  error  of  1$,  or  a  total  of  1.000$.  Belov  this 
frequency,  direct- frequency  measurement  can  be  made  with  a  minimum  readout  accuracy 
of  direct-frequency  measurement  can  be  made  with  a  minimum  readout  accuracy  of 
0.1$  and  a  maximum  error  of  1$. 

(5)  Audio- Frequency  Signal  Generator 

Certain  discrete  audio  frequencies  are  needed 
for  audio  response  tests,  modulation-percentage  tests,  and  frequency-deviation 
tests.  An  audio  oscillator  continuously  covering  the  entire  range  from  20  to 
20,000  cycles  is  not  required  for  field  testing.  Spot  audio  frequencies  may 
be  chosen  which  will  perform  the  required  checks.  Following  are  the  suggested 
frequencies,  in  cycles,  based  upon  those  required  under  this  study  contract: 

250,  500,  1000,  2500,  5000,  and  15,000. 

One  audio- frequency  oscillator  module,  constructed 
of  stable  solid-state  oscillators,  may  be  packaged  in  a  small  convenient  size. 

The  various  frequencies  can  be  progranable,  as  well  as  the  required  voltages. 

This  oscillator  will  supply  signals  directly  to  the  equipment  under  test,  or  will 
modulate  the  R-F  signal  generator. 
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A  survey  has  been  made  of  coramercially-available, 
unit-packaged  circuits  which  can  be  applied  to  each  major  plug-in  building 
block.  For  example,  some  typical  units  are  listed  below: 

(a)  Transistorized  crystal 

oscillator  1  x  1  x  1-1/8  in. 

(b)  Power  supply  unit 

(one  per  five  oscillations)  2x2x5  in. 

(c)  Tuning  fork  oscillator  1-1/2  x  l/2  x  5  in. 

(d)  Crystal  discriminator  15/16  x  5/4  x  1  in. 

(4)  Oscilloscope 

Analog  methods  of  display  are  not  required  for 
automatic  or  semi-automatic  testing,  because  of  the  digital  print-out  or  similar 
voltage  recording.  The  automatic  testing  will  require  a  lower  operator  skill 
level,  in  general,  than  would  be  required  in  the  use  of  an  oscilloscope.  Modular- 
designed  oscilloscopes  present  no  design  problems;  the  basic  principles  are  well 
established. 

(5)  Output  Meter 

This  is  a  low-power  measurement  device  at  audio 
frequencies.  It  is  designed  to  rectify,  at  audio  frequencies,  and  condition 
the  receiver  output  signal  to  a  voltage  which  is  a  linear  representation  of  the 
input  decibels  referred  to  a  standard  power  level.  The  design  will  closely  follow 
the  same  lines  as  the  voltage  measurement  modules.  The  input  to  the  amplifier 
should  take  a  dynamic  range  of  from  -60  to  +40  dbm. 

(6)  Radio-Frequency  Wattmeter 

Radio- frequency  power  measurements  from  milliwatts 
to  kilowatts  nay  be  measured  with  suitable  attenuators.  Calorimetric  power 
meters  adapted  to  a  modular  design  contain  a  self-balancing  bridge.  The  imbalance 
signal  is  amplified  and  applied  to  a  comparison  load  resistor.  The  power  supplied 
to  the  comparison  load  to  rebalance  the  bridge  is  conditioned  to  an  analog 
voltage  which  may  be  digitalized  and  compared  to  the  limits. 
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An  additional  method  worth  investigation,  because 
of  simplicity  and  reliability,  is  to  couple  the  R-F  power  output  of  the  unit 
under  test  to  a  lamp.  The  illumination  of  the  lamp  will  be  detected  by  a 
photodiode  and  amplified.  The  d-c  output  of  the  amplifier  will  indicate  the 
amount  of  power.  This  information  will  be  digitized  as  required. 

(7)  Panoramic  Indicator 

Panoramic  indicators  are  widely  used  in  the  testing 
of  frequency-modulated  transmitters.  An  important  part  of  the  test  procedure 
i 8  the  measurement  of  frequency  deviation  as  a  function  of  the  modulation.  The 
use  of  an  oscilloscope  in  field  testing,  as  a  method  of  deviation  measurement, 
would  be  discontinued  with  the  use  of  building  block  test  modules. 

Panoramic  indicators  use  automatic  scanning  and  super¬ 
heterodyne-type  circuits  for  the  simultaneous  visual  analysis  of  both  the  frequency 
and  amplitude  of  R-F  signals.  Such  test  instruments  must  use  a  calibrated 
external  oscillator. 

In  the  modular  form,  frequency-deviation  measurements 
would  never  be  displayed  on  an  oscilloscope.  If  it  is  desired  to  measure  the 
frequency  deviation  of  some  F-M  transmitter,  the  transmitter  antenna,  through 
suitable  attenuation,  is  mixed  with  the  output  of  a  R-F  oscillator  module  of  the 
correct  frequency  to  produce  a  difference  deviation  frequency,  assuming  modulation 
has  been  applied.  The  IF  thus  generated  is  then  fed  to  a  crystal  discriminator; 
next,  the  maximum  output  is  measured  by  the  analog  to  digital  (A-D)  converter. 

The  output  of  the  A-D  converter  is  then  presented  to  the  comparator  for  limit 
checking,  as  well  as  to  the  readout  circuitry. 

(8)  Distortion  Measurement 

At  audio  frequencies  the  percentage  of  distortion 
may  be  measured  in  a  variety  of  ways.  One  method  is  suitable  for  automatic 
testing.  The  test  frequency  is  applied  to  the  equipment,  and  the  output  is  phase 
inverted.  The  original  test  frequency  and  the  inverted  output  are  mixed.  The 
resultant  voltage  contains  only  the  harmonic  elements. 
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The  resulting  harmonic  frequencies  will  he  proc¬ 
essed  through  a  true  rms  meter  circuit  which  will  produce  a  d-c  output  that  is 
dependent  on  the  rms  of  the  input  voltage.  This  information  will  be  converted 
to  digital  form  and  compared  With  the  limits  from  the  programer  for  the  "go/no-go" 
circuit.  The  ability  to  measure  distortion  amounts  of  5  and  10$  is  required. 

(9)  Spectrum  Analyzers 

Radi o- frequency  spectrum  analyzers  required  in 
microwave  applications  in  the  kilomegacycle  ranges  are  used  chiefly  to  examine 
power  in  pulsed  or  continuous -wave  radar  and  beacon  signals.  Such  analyzers 
are  designed  for  specific  frequency  bands.  As  an  example,  the  AN/UPM-58  has  the 
following  characteristics. 

Frequency  coverage  16,000  +200  me 

Measurable  input  pulse 

modulation  0.2  to  2  microseconds 

Measurable  repetition  rate  100  to  10,000  pulses/second 

Although  the  design  of  such  a  specialized  piece  of 
test  equipment  would  be  possible  in  modular  form,  it  is  felt  that  the  complexity 
of  such  a  module,  as  well  as  its  relative  lack  of  use,  would  offset  any  advantages 
gained. 

(10)  Pulse  Generators  and  Pulse  Counters 

Pulse  generators  as  input  stimuli  equipment  may  be 
readily  constructed  of  solid-state  devices  and  packaged  in  building  block  form. 
Discrete  pulse  frequencies  and  pulse  widths  may  be  assigned  and  programed  as 
required  for  specialized  test  procedures. 

Pulse  counters  can  be  designed  from  standard 
solid-state  counter  circuitry,  and  the  information  in  digital  form  may  be 
displayed  or  compared.  The  transfer  of  pulse  heights  into  digital  form  may  be 
accomplished  by  a  gate  which  will  pass  pulse  trains  representative  of  the  pulse 
height. 
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(11)  Sweep  Generators 

Sweep  generators  will  be  substituted  in  an 
automatic  checkout  system  by  sampling  circuits  which  will  measure  waveforms 
at  critical  points.  The  waveforms  as  analog  voltages  may  be  handled  in  the 
same  manner  as  other  a-c  voltages. 

(12)  Logistics  and  Support 

Hie  establishment  of  design  standards  and  specifi¬ 
cations  for  sizes  will  assure  minimum-cost  production  and  ease  of  replacement 
of  individual  modules  and  building  blocks;  standardization  1b  the  important 
aspect.  The  ultimate  goal  is  to  replace  several  hundred  pieces  of  test  equip¬ 
ment  with  a  few  dozen  building  blocks.  Simplicity  of  the  individual  units  will 
eventually  bring  the  cost  sufficiently  low  that  it  may  become  practical  for  the 
field  army  to  discard,  rather  than  attempt  to  repair,  individual  modules.  However, 
reliability  of  individual  blocks  will  be  enhanced  by  careful  design,  simplicity, 
and  encapsulation. 

Self-checking  will  be  an  integral  part  of  the  test 
equipment.  Every  effort  should  be  made  to  create  a  high  degree  of  operator 
confidence.  Additional  considerations  relating  to  automatic  testing  will  be 
discussed  in  the  appropriate  sections. 

3.  Semiautomatic  and  Automatic  Testing 
a.  Advantages  of  Automated  Testing 

There  are  many  benefits  to  be  gained  in  adopting  automated 
test  methods.  The  following  five  reasons  illustrate  some  of  the  advantages. 

(1)  Lower  skill  level  or  less  training  will  be  required 

for  operating  personnel. 

(2)  Test  results  are  more  accurate. 

(3)  The  testing  time  will  be  reduced. 


22 


Report  No.  2535 


IV  Factual  Data,  A  (cont. ) 

(4)  Logistic  advantages  will  be  realized,  due  to  the 
handling  ease  of  the  more  compact  test  equipment  and  the  reduced  testing  time. 

(5)  Repeatability  of  test  results  will  be  greater. 

Concerning  Item  (5)  above,  many  groups  of  tests  must 
be  performed  in  the  same  manner  every  time.  Automatic  testing  will  eliminate 
operator  deviations,  since  procedures  have  often  varied  from  operator  to 
operator.  A  test  might  be  skipped,  should  one  operator  question  its  necessity 
or  validity. 

Additional  advantages  of  automatic  testing  are  apparent; 
for  example,  a  printout  of  the  test  becomes  a  permanent  record  of  the  results. 

In  analyzing  the  need  for  automatic  testing,  consideration 
must  be  given  to  the  complexity  of  the  equipment  to  be  tested,  as  well  as  to 
how  many  pieces  of  equipment  may  be  expected  to  require  test  and  repair.  It  is 
axiomatic  that  the  automatic  test  equipment  must  require  less  upkeep  and  repair 
than  the  equipment  to  be  tested.  Complexity  of  the  tactical  electronic  equip¬ 
ment  will  directly  affect  the  size  and  complexity  of  any  automatic  testing 
equipment. 

Further  consideration  must  be  given  to  the  availability 
of  test  points  in  current  Army  electronic  equipment.  Future  design  of  electronic 
equipment  should  reflect  the  trend  toward  automatic  testing  by  the  inclusion 
of  sufficient  test  sockets. 

b.  Rating 

Any  analysis  concerned  with  the  practicality  and  feasibility 
of  semiautomatic  or  automatic  testing  must  be  concerned  with  the  number  of  pieces 
of  equipment  to  be  tested  and  the  complexity  of  these  pieces  of  equipment.  For 
this  reason,  considerable  time  was  spent  in  setting  up  a  "yardstick"  in  an  effort 
to  evaluate  the  two  above  factors  and  assign  a  priority  to  any  considerations 
of  automatic  testing.  Any  such  set  of  rules  will  have  exceptions,  and  such 
exceptions  will  be  noted  as  they  appear. 
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The  Divisional  Table  of  Operations  and  Equipment  (TCE) 
was  the  source  for  the  divisional  number  of  pieces  of  equipment  of  each  type.  The 
pieces  of  equipment  most  numerous  in  one  of  the  three  divisional  types  was  the 
number  selected  to  be  the  population  factor  (P.F. ).  In  other  words,  the  totals 
in  the  Infhntry,  Airborne,  and  Armored  Divisions  were  all  checked.  The  highest 
authorized  total  appearing  in  any  one  of  the  three  was  the  selected  population 
factor  number.  This  number  was  then  divided  by  1000. 

The  Aerojet  study  and  tabulation  of  alignment  and  final 
testing  was  the  source  for  the  complexity  factor  (C.F. ).  The  complexity  factor 
was  the  tabulated  sum  of  alignment  and  final  tests.  This  whole  number  was  then 
divided  by  100  to  arrive  at  a  decimal  quantity.  Since  the  P.F.  number  was 
divided  by  1000  and  the  C.F.  number  was  divided  by  100,  this  then  gave  relative 
weights  to  the  two  fractions. 

Table  1  presents  the  results  of  subjecting  35  varied 
pieces  of  tactical  electronic  equipment  bb  the  rating  system.  Such  a  study 
indicates  that,  of  the  35  pieces,  the  TA-312/PT  telephone  set  is  best  suited 
for  semiautomatic  testing  from  the  viewpoint  of  quantity  within  the  division. 
However,  from  a  complexity  viewpoint,  the  electronic  circuitry  is  quite  simple. 
Adjustments  of  the  TA-312/PT  will  tend  to  be  more  of  a  mechanical  nature,  requiring 
the  replacement  of  such  items  as  handset  cords,  batteries,  or  transmitter  elements. 
Most  of  the  testing,  therefore,  does  not  lend  itself  to  automation. 

The  second  and  third  items  of  Thble  1,  the  AN/PRC-10 
and  the  RT-I96/PRC-6  (AN/FRC-6),  are  ideal,  both  from  a  quantity  and  a  complexity 
factor.  Of  these,  the  RT-I96/PRC-6  was  selected  for  a  rigorous  examination. 

Radio  8et  AN/PRC-6  (RT-I96/PRC-6)  is  a  miniature,  low- 
power,  battery-operated  radio  receiver  and  transmitter  used  for  voice  communication 
over  short  distances.  It  is  intended  for  use  when  a  compact,  easily  operated 
radio  set  is  required.  The  technical  characteristics  are  as  follows: 

Frequency  range  47  to  55.4  me 

Humber  of  channels  43 
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Channel  width 
Channel  separation 
Tuning  method 
Type  of  modulation 
Distance  range  (approx.) 
Power  output 
Number  of  tubes 
Intermediate  Frequency 


100  kc 
200  kc 


Preset  to  single  channel 
PM 

1  mile 
0.25  watt 

13 

U.  3  me 


c.  System  Concepts 

Figure  1  Is  the  generalized  block  diagram  of  an  automatic 
or  semiautomatic  test  configuiatior.  constructed  of  building  blocks. 

(1)  Building  Block  Categories 


distinct  categories. 


These  modular  building  blocks  fall  into  three 


(a)  The  interface  (with  electronic  equipment), 
power  and  control  group 

(b)  The  programer,  comparator,  and  printer  group 

(c)  The  stimuli  generator  and  response  measure¬ 
ment  group. 


Interface  is  interpreted  to  mean  the  adaptive 
circuitry  and  connections  necessary  for  the  transmittal  of  required  stimuli  and 
the  reception  of  required  response  from  the  selected  electronic  equipment. 

(2)  Interface  Category 


The  following  items  are  in  this  category: 

(a )  Necessary  test  probes 

(b)  Required  test  socket  connectors 

(c)  Special  components  for  signal  matching  and 
attenuation 

(d)  Provision  for  the  interconnection  of  the  above 
items  with  one  another  and  with  the  test 

i  ns  tr  vane  nta  ti  on . 


a 
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Tie  amount  of  interface  adaptation  required,  and 
the  complexity  of  such  adaptation,  is  inversly  proportional  to  the  corresponding 
amount  of  test  circuitry  engineered  into  the  design  of  the  communication  equip¬ 
ment.  If  all  required  test  voltages  are  brought  out  to  accessible  test  recep¬ 
tacles,  Interface  problems  with  automatic  test  equipment  are  Kept  to  a  minimum. 

Current  types  of  tactical  electronic  equipment 
vary  widely  in  the  location  and  number  of  test  points.  Future  standardization 
in  this  area  should  be  one  design  goal.  Many  maintenance  checks  on  field  equip¬ 
ment  require  elaborate  and  time-consuming  test-equipment  setups,  with  the  test 
itself  requiring  very  little  time. 

The  interface  adaptor  should  be  a  separate  inter¬ 
changeable  module  in  the  building  block  program. 

Methods  of  control  fall  within  this  same  category, 
since  some  way  of  switching  test  sigmls  to  and  from  the  communication  equipment 
must  be  provided.  This  control  equipment  will  be  energized  by  a  programer,  and 
will  be  either  mechanical  or  electrical  switching  (e.g.,  relays,  diodes,  or 
transistors ). 

Some  method  of  programing  the  test  sequence  must  be 
incorporated.  Of  the  many  methods  available,  such  as  Core,  Tape,  or  Punch  Cards, 
the  most  compact  and  trouble-free  from  a  field-maintenance  standpoint  is  the 
punched- tape  block  reader  with  Mylar  tape.  Such  a  tape  reader  may  use  tape  con¬ 
taining  many  groups  of  tests.  The  tape  may  be  updated,  revised,  and  corrected 
rapidly  by  the  substitution  of  new  tapes  made  up  in  depot  areas,  or  by  splicing 
in  the  field  area.  Block  readers  are  compact  in  design,  may  be  made  virtually 
foolproof,  and  lend  themselves  to  modular  construction.  Such  readers,  once  the 
test  sequence  is  established,  will  advance  automatically  from  test  to  test 
unless  there  are  indications  of  trouble. 

(3)  Ihpe  Programer  Functions 

The  tape  programer  will  perform  these  functions 

in  an  automatic  test  sequence: 
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(a)  Apply  necessary  stimuli  to  the  equipment 
under  test 

(b)  Connect  necessary  response  conditioning 
equipment  to  the  equipment  under  test 

(c)  Supply  the  "go/no-go"  comparator  with  the 
test  limits 

(d)  Define  the  sequence  of  the  tests 

(e)  Identify  the  test  setup. 

The  first  block  in  a  test  sequence  may  be  designed 
to  check  the  modules  in  both  type  and  position  as  required  for  the  sequence. 

The  programer,  comparator,  and  printer  group  may 
be  self-contained  or,  as  had  been  mentioned  earlier,  may  be  taken  over  by  the 
FIELDATA  Equipment.  Further  study  in  this  area  is  needed  in  order  to  define 
the  conversion  requirements. 

Visual  display  and  printout  of  test  results  are 
required.  The  operator  requires  visual  display  as  a  means  of  immediate  performance 
evaluation,  but  printout  of  results  is  necessary  as  a  form  of  premanent  record. 

This  permanent  record  could  accompany  each  piece  of  equipment  passed  for  return 
to  service. 

The  use  of  a  data  printer  in  portable  equipment 
is  completely  feasible  because  at  least  one  subminiaturized  data  printer  is 
available  which  is  capable  of  printing  12  columns  of  parallel-entry  data  at  a 
rate  of  two  rows  (two  tests)  per  second.  This  particular  unit  measures  6-1/4  x 
4-1/4  in.  and  requires  an  installation  depth  of  6-1/2  in. 

d.  Control 

All  modules  should  be  programed  either  internally  or  by 
a  combination  of  internal  and  external  control  and  switching. 

Specific  switching  functions  are  performed  by  the  control 
switching  building  blocks.  Each  building  block  consists  of  a  differentiator 
circuit,  a  flip/flop  circuit,  and  a  solid-state  switch.  The  switch  closes  upon 
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receipt  of  a  control-line  level  change,  and  opens  upon  receipt  of  a  reset-line 
level  change.  The  activation  of  the  control  and  reset  lines  are  dependent  upon 
the  program  commands  received  from  the  programer/coopara tor /decoder  unit. 

Solid-state  or  diode  switching  should  be  utilized 
whenever  possible.  Certain  cases  of  very  low  frequencies  or  ultra-high  frequencies 
will  certainly  require  mechanical  relays.  However,  even  mechanical  relays  have 
been  miniaturized  to  permit  compact  design. 

4.  Application  of  Modules  to  Testing  Specific  Equipment 

a.  Test  Diagrams 

Several  months  ago  it  became  obvious  that  a  method  for 
diagraming  the  tests  in  a  clear,  simple  manner  was  needed.  Figure  8  illustrates 
the  resultant  form  of  the  diagrams,  which  permit  a  display  of  separate  tests. 

In  this  manner,  the  modules  required  can  be  critically  evaluated  as  to  the 
possibilities  for  automation. 

The  next  step  was  to  rewrite  a  technical  manual  to  comply 
with  automatic  test  procedures.  Many  equipments  were  diagramed,  and  several 
were  selected  for  revision  of  the  final  testing  procedures  to  reflect  an  automatic 
test  sequence. 

The  AN/PRC-6  was  selected  for  extensive  examination, 
since  it  could  illustrate  the  required  tests  without  extreme  complexity.  Figure 
9  is  a  block  diagram  of  the  test  configuration  for  the  AN/PRC-6.  From  the 
diagrams,  an  automatic  final  test  procedure  evolved  requiring  the  elements  shown 
in  Figure  10.  Chapter  6,  "Final  Testing,"  in  TM  11-4069  (the  maintenance  for 
the  AN/PRC-6)  was  rewritten.  The  original  sections,  immediately  followed  by 
suggested  rewritten  sections,  for  a  technical  manual  prepared  for  automatic 
testing  are  shown  below. 

b.  Automatic  Final  Testing  -  AN/PRC-6 

Original: 

62.  Test  Equipment 
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(1)  Electronic  multimeter  TS-505/U 

(2)  Signal  generator  AN/URM-25 

(3)  Signal  generator  AN/URM-48 
(1*)  Audio  oscillator  TS-382A/U 

(5)  Frequency  meter  TS-174B/U 

(6)  Panoramic  indicator  IP-173/U 

(7)  Electronic  multimeter  ME-6A/U 

(8)  Battery  BA-270/U 

(9)  Resistor,  49  ohms,  l/2  watt  (noninductive ) 

(10)  Resistor,  600  ohms,  1  watt 

(11)  Battery,  9  volts 

(12)  Potentiometer,  1000  ohms  (carbon  disk) 

(13)  Resistor,  450  ohms,  l/4  watt 

(14)  Resistor,  15  ohms,  l/4  watt. 

Automatic: 

Test  Modules 

(1)  Voltage  conditioner  (input  0  to  10  volts) 

(2)  Radio  frequency  oscillators  (51. 0  and  4.3  me) 

(3)  Audio  frequency  oscillators  (1000  cycles, 

12  kc  and  30  kc 

(4)  Mixer,  filter. 

Original: 

63.  Test  Conditions 

(1)  VOLUME  control  in  maximum  clockwise  position 

(2)  EXT-OFF-INT  switch  in  EXT  position 

(3)  Resistor,  60O-ohm,  connected  between 
Terminal  5  of  E2  and  ground 

(4)  Electronic  multimeter  TS-5O5/U  connected 
across  the  600-ohm  resistor 
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(5)  Power  supply 

Filament,  +1.5  volts 
Bias,  -4.5  volts 
Plate  +45  and  +90  volts. 


Automatic: 

Test  Conditions 

*  r{ 1)  VOLIWE  control  in  maximum  clockwise 
position  (operator  function) 

(2)  EXT-OFF-INT  switch  in  EXT  position 
(operator  function). 

(5)  All  special  attenuation  and  matching 

will  he  a  part  of  an  interface  adapter. 

(4)  Power  supply  may  he  the  self-contained 
batteries  or  may  he  supplied  hy  the  test 
set. 

Original: 

64.  Receiver  Sensitivity  Test 

(1)  Connect  signal  generator  AN/URM-48 
through  a  49-ohm  resistor  to  J3. 

(2)  Adjust  the  signal  generator  output  to 
1  millivolt  at  the  receiver  frequency. 

(3)  Modulate  the  carrier  with  a  1000-cycle 
signal  at  a  deviation  of  15  kc,  and 
measure  the  audio  voltage  across  the 
600-ohm  resistor. 

(4)  Turn  the  modulation  off  and  measure  the 
noise  voltage  across  the  600-ohm  resistor. 

(5)  The  ratio  of  voltages  should  he  not  less 
than  5  to  1. 

Automatic: 


Receiver  Sensitivity  Test 

(l)  After  programer  is  advanced  to  first 
test  position,  initiate  tests. 
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(2)  Programed  R-F  os  cl  11a  tear  module  output 
la  applied  to  J3  at  correct  level. 

(3)  Programed  A-F  oscillator  module  output 
(1000  cycles  and  15  kc)  is  switched  to 
modulate  the  R-F  oscillator. 

(4)  Audio  output  of  receiver  is  applied  to 
voltage  conditioner.  This  voltage  is 
digitized  and  temporarily  stored. 

(5)  Modulation  removed  by  progxamer.  Noise 
voltage  and  stored  voltage,  in  (4)  above, 
compared.  The  minimal  3:1  ratio  is 
automatically  determined  and  a  "go"  or 
"no-go"  condition  is  indicated. 

(6)  Automatic  advancement  to  next  teat. 

Original : 

65.  Selectivity  Test 


(1) 

(2) 

(3) 

<«0 

(5) 


Remove  V2  and  connect  Bignal  generator 
AN/URM-25  to  Pin  1  of  the  socket  through 
a  0.01-pf  capacitor. 

Adjust  the  signal  generator  to  operate 
at  4.3  me,  unmodulated.  Adjust  the 
output  for  a  reading  of  -1-volt  dc 
between  Teat  Point  3  and  ground. 

Double  the  output  of  the  signal  generator, 
vary  its  frequency  to  the  low  side  and 
then  to  the  high  side  of  4.3  me.  Record 
the  frequency  reading  at  which  the  voltage 
at  Test  Point  3  is  -1  volt.  These  two 
readings  are  called  the  "two  times 
down  readings.” 

Repeat  Step  (3)  above  with  1,000  times 
the  original  input  signal.  These  two 
readings  are  called  the  "1,000  times 
down  readings." 

The  bandwidth  should  be  as  follows: 


Total  bandwidth  (kc) 


[difference  in  readir 


Times  down 
2 
1 


70  to  90 
750  maximum 
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Automatic: 


Selectivity  Test 

(1)  Previous  operator  function  on  initial 
test  setup  has  been  to  make  connections 
to  the  tube  socket  V2  by  means  of  a 
plug-in  adapter.  This  adapter  and  the 
0.01-pf  capacitor  are  additional  portions 
of  the  overall  modular  interface  adapter. 

(2)  Programed  43.  me,  unmodulated,  is  applied 
to  Pin  1.  The  43. -me  center  frequency 

is  automatically  varied  a  specified 
amount  below  and  above,  and  the  resultant 
voltages  at  Test  Point  3  are  compared  to 
limits. 

(3)  Step  (2)  above  is  repeated  with  the 
wider  frequency  variation. 

(4)  Automatic  advancement  with  "go"  condition. 

Original: 

66.  Discriminator  Characteristics 

(1)  With  no  signal  applied  and  filament 
switch  SI  open  (pulled  up),  measure  the 
voltage  at  Test  Point  4.  This  reading 
is  called  the  bias. 

(2)  Remove  V2  and  connect  signal  generator 
AH/URM-25  through  a  0.01-pf  capacitor 
to  Pin  1  of  the  socket. 

(3)  Set  the  signal  generator  to  operate  at 
4.3  me,  unmodulated.  Depress  SI  and  adjust 
the  signal  generator  output  for  full 
limiting  (  -6  to  -7  volts  at  Test  Point  3). 

(4)  Hie  voltage  reading  at  Test  Point  4 
should  be  the  bias  +0.3  volt. 

(5)  Adjust  the  signal  generator  to  4.325  me 
and  then  to  4.275  me.  Record  the  voltages 
at  Test  Point  4. 

(6)  At  4.325  me,  the  reading  should  be  the 
bias  plus  6  volts;  at  4.275  me,  the 
reading  should  be  the  bias  minus  6  volts, 
the  difference  between  the  values  should 
be  less  than  1  volt. 
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Automatic: 

Discriminator  Characteristics 

(1)  Bias  reading  at  Test  Point  4  is  applied 
to  voltage  conditioner. 

(2)  Refer  to  step  (l)  above  in  Selectivity 
Test. 

(3)  Hie  4.3-mc  output  is  increased  a 
specific  amount. 

(4)  Test  Point  4  voltage  reading  is 
compared  to  limits. 

(5)  The  4.3-mc  oscillator  is  varied  to 
4.323  and  4.275  me.  The  voltages  are 
compared  to  limits. 

Original: 

67.  Transmitter  Power  Output 

(1)  Connect  the  dummy  load,  consisting  of  a 
49-ohm  noninductive  resistor,  between 
antenna  connector  J3  and  ground.  Make 
the  (lummy  lead  leads  as  short  as  possible. 

(2)  Connect  the  VTVM  across  the  dummy  load. 

(3)  Set  the  EXT-OFF-INT,  switch  to  the  INT 
position  and  depress  the  push- to- talk 
microswitch. 

(4)  Operate  the  transmitter  at  47.0,  51.2 
and  55 - ^  me.  Measure  the  R-F  output 
voltage  across  the  dummy  load  at  each 

of  these  frequencies.  The  output  should 
be  not  less  than  3*5  volts  ac. 

Automatic: 


Transmitter  Power  Output 

(1)  The  dummy  load  is  part  of  the  interface 
adapter. 

(2)  The  voltage  conditioner  is  connected 
across  the  dummy  load. 


33 


Report  Ho.  2555 


IV  Ibctual  Beta,  A  (cont. ) 


(5)  EXT-OFF-INT,  switch  and  PUSH- TO- TALK 
switch  are  operator  functions. 

(4)  R-F  voltage  is  conditioned  and  compared 
to  limitB. 

(5)  Advance  to  next  test  on  "go"  indication. 


Original: 

68.  Transmitter  Static  Deviation  Test 

(1)  Disable  the  AFC  circuit  by  removing 
limiter  tube  V7  and  disconnecting  the 
bias  at  Terminal  7  of  El. 

(2)  Connect  the  1,000-ohm  potentiometer 
across  the  9-volt  battery,  with  the 
center  contact  of  the  potentiometer 
connected  to  Pin  4  of  Test  Socket  J2, 
and  the  positive  terminal  of  the  battery 
to  ground. 

(5)  Adjust  the  potentiometer  for  zero  volts 
bias.  Set  the  transmitter  frequency  to 
51.0  me.  Press  the  PUSH- TO- TALK  switch 
and  check  the  transmitter  frequency  with 
frequency  meter  TS-1T4B/U. 

(4)  Adjust  the  potentiometer  so  that  -9.0 
volts  is  applied  to  Pin  4  of  the  test 
socket. 

(5)  The  frequency  meter  should  read  51.4  me. 


Automatic: 


Transmitter  Static -Deviation  Test 

(1)  These  functions  of  V7  removal  and  discon¬ 
nection  at  terminal  7  of  El  will  be 
accomplished  automatically  by  adapters. 

(2)  All  connections  described  in  Step  2  of 
the  original  will  be  made  in  the 
interface  adapter. 

(5)  PUSH- TO- TALK  switch  operation  is  an 

operator  function.  Transmitter  frequency 
will  be  compared  to  a  standard  crystal- 
controlled  oscillator  and  the  amount 
of  deviation  will  be  counted. 
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(4)  Automatic  voltage  adjustment.  The 
change  in  frequency  will  be  measured 
and  compared. 

(5)  Automatic  advancement  to  next  teBt 
on  "go"  indication. 


Original: 

69.  Transmitter  Dynamic  Frequency  Deviation  Test 

(Using  Panoramic  Indicator) 

(1)  Make  a  voltage  divider;  use  a  450-ohm 
and  a  15-ohm  resistor  connected  in 
series.  Place  the  voltage  divider 
across  the  output  terminals  of  audio 
oscillator  TS-382A/U.  The  15-ohm 
resistor  should  be  on  the  low  side. 

(2)  Connect  the  audio  output  from  across 
the  15-ohm  resistor  to  Terminals  1 

and  6  of  terminal  strip  El  in  the  radio 
set. 

(3)  Connect  panoramic  indicator  IP-172/U 
to  read  the  frequency  deviation  of  the 
radio  set. 

(4)  Connect  signal  generator  AN/URM-48  to 
the  panoramic  indicator  so  that  it  will 
provide  the  heterodyne  signal. 

(5)  Set  the  audio  oscillator  to  provide  an 
output  of  1,000  cycles  per  second  at 

1  volt. 

(6)  Turn  the  radio  set  on  and  press  the 
PUSH-TO-TALK  microswitch. 

(7)  The  deviation  should  be  between  12  and 
30  kc. 


Automatic: 


Transmitter  Dynamic  Frequency  Deviation  Test 

(1)  The  voltage  divider,  as  described  in 

Step  (1)  above  of  the  original  procedure, 
will  be  part  of  the  interface  adapter. 
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(2)  Connection  to  Terminals  1  and  6  of 
terminal  strip  El  will  be  nade  on  the 
initial  setup. 

(3)  An  internal  (to  the  automatic  tester) 
oscillator  will  beat  with  the  transmitter 
frequency.  The  audio  oscillator  will 

be  mixed  with  the  R-F  oscillator. 

* 

(4)  The  press-to-talk  switch  will  be  an 
operator  function. 

(5)  The  deviation  will  be  measured  by  a 
crystal  filter  and  a  frequency- to- dc 
converter.  Tbe  representative  voltage 
limits  of  12  and  30  kc  will  be  compared. 

(6)  Completion  of  test  series. 

5.  Major  Items  in  Printouts 

There  were  60  items  of  prime  electronic  equipment  reviewed  and 
tabulated  in  the  comprehensive  survey  first  summarized. 

Each  item  was  tabulated  on  a  separate  sheet,  and  the  resulting 
IBM  cards  were  indexed  by  the  item  number.  The  coding  and  the  column  entries 
were  identified  according  to  the  following  system. 

Sections  under  which  information  is  tabulated  are: 

Code  100-199  -  Power  Requirements 

Primary  external  power  required  (voltages,  currents).  If  external 
power  supplies  are  used,  list  voltage  outputs  anc!  types  of  voltages  with  current 
requirements . 


Code  200-299  -  Trouble  Shooting 

List  test  equipment  and  special  accessories  required.  List 
maximum  and  minimum  resistances  and  voltages,  other  than  zero  and  infinity,  as 
normally  indicated  on  trouble-shooting  charts.  (Example:  Tube  Base  Readings) 
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Code  300-399  -  Alignment 

List  test  equipment  and  special  accessories.  List  discrete 
values  or  limits  of  t-?»  equipment  readings  and/or  levels  of  function  generators, 
along  with  tolerances  (percentage  of)  for  each  alignment  or  adjustment  operation. 
Omit  operations  of  a  mechanical  nature. 

Code  400-499  -  Flrml  Test 

List  as  in  Code  300-399,  above. 

Column  Headings  and  appropriate  entries  are  as  follows  : 

Item  -An  identity  number  is  assigned  each  component  and  is 
entered  under  this  column. 

Sequence  -  A  number  must  be  assigned  each  line  of  data.  This 
number  is  to  be  in  sequence  and  in  the  category  previously  stated. 

Test  Equipment  Nomenclature  -  The  identity  number  of  the  test 
equipment  as  given  in  the  manual  is  entered  in  this  column; 
also,  identity  numbers  of  accessories  when  given. 

Function  Description  -  Enter  in  this  column  the  particular 
function  occurring  at  the  time  of  the  specific  test. 

Function  Code  -  When  this  is  required,  use  code  as  given  in 
Table  2. 

Primary  Values  -  Low  or  discrete  and  high. 

Value  -  Lowest  value  or  only  value  to  occur  during  that 
portion  of  the  test. 

Unit  -  Abbreviated  unit  of  measurement. 

High  value  and  unit. 

Tolerance,  percentage  of  -  where  limits  are  given,  enter 
the  limit  in  form  of  equivalent  percentage. 

Secondary  Values  and  Remarks  -  Enter  any  additional  information 
necessary  or  useful  to  the  operation. 
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Various  codes  were  utilized  to  assist  in  condensing  the 
inforaation  for  collation.  Table b  2  and  5  show  the  codes  as  explained  in  the 
above  procedures.  A  function  code  of  "215"  would  indicate  that  the  particular 
value  was  an  "Output  Voltage  at  Audio  Frequency."  Codes  for  the  values  of 
voltages,  currents,  frequencies,  powers,  resistances  etc.,  are  standard  abbrevi¬ 
ations  wherever  possible.  A  substitution  of  u  for  the  letter  u>  to  indicate 
"micro",  was  made  for  practical  key-punch  reasons. 

As  the  tabulated  sheets  were  finished,  as  shown  in  Figure  11, 
they  were  checked  and  given  to  key-punch  operators.  The  following  IBM  equipment 
was  used  to  assist  in  the  data  reduction  and  in  the  preparation  of  the  final 
report:  key-punch,  verifier,  reproducing  punch,  alphabetic  interpreter,  alphabetic 
collator,  sorter,  and  an  electric  accounting  machine  (EAM). 

The  EAM  was  used  extensively  to  print-out  the  data.  A  special 
wiring  panel  was  made  for  the  data  printout.  Figure  12  is  an  example  of  data 
printout  sheets. 

Several  types  of  tabulations  were  undertaken;  the  following 
types  were  completed:  (l)  equipment  description  with  emphasis  on  trouble  shooting, 
alignment,  and  final  test;  (2)  current  types  of  test  equipment,  with  ranges, 

(5)  vacuum  tubes  and  diodes  used  in  the  representative  equipment. 

Several  thousand  IBM  cards  were  required  to  contain  the 
information  and  many  combinations  of  cards  were  collated  and  printed  out. 
Examination  of  the  distributions  cf  frequency,  voltage,  resistance,  power,  and 
current  were  made.  The  results  of  the  final  data  reductions  formed  part  of 
the  basis  for  specific  conclusions. 

The  60  items  of  prime  equipment  tabulated  and  key- punched  on 
standard  IBM  cards  and  the  appropriate  technical  manuals  are  listed  below.  The 
detailed  printout  of  the  data  tabulated  is  to  be  in  the  Summary,  Appendix  A. 


38 


Report  Ho.  2555 


IV  Jkctual  Data,  A  (cont. ) 


Nomenclature 

Description 

Technical  Manual 

AN/TRC-24 

Radio  Set 

TM  11-697 

T-642/GRN 

Radio  Beacon  Transmitter 

TM  11-5825-202-35 

an/ora-6 

Control  Group 

TM  H-5038 

CV-2/TX 

Converter 

TM  11-4021 

TA-182/U 

Signal  Converter 

TM  11-2137 

AN/PRS-3 

Detector  Set 

TM  11-4074 

R-395/PRD-1 

Radio  Receiver,  Direction  Finder 

TM  11-677 

AN/TRD-10 

Direction  Finder  Set 

TM  11-298 

TT-l/TXC-1 

Facsimile  Transceiver 

TM  11-2258 

AN/UIC-1 

Intercommunication  Set 

TM  11-2643 

AM-65/GRC 

Audio- Frequency  Amplifier 

TM  11-5039 

AN/VIA-4 

Intercom  Station 

TM  11-706 

TH-5/TG 

Telegraph  Terminal 

TM  11-2239 

PP-109/GR 

Power  Supply 

TM  11-5036 

PP-281/GRC 

Tower  Supply 

TM  11-5040 

AN/FPN-33 

Radar  Set 

TM  11-1538 

AN/MPQ-4A 

Radar  Set 

TM  11-5840-208-30 

AN/TPS-25 

Radar  Set 

TM  11-5840-217-35 

IM- 156/PD 

Radiacmeter 

TM  11-6665-207-35 

IM-651/PDR-27A 

Ra diacme ter 

TM  11-5543 

IM-93/UD 

Radiacmeter 

TB  SIG  226-7 

R-108/GRC 

Radio  Receiver 

TM  II-O898 

R-109/GRC 

Radio  Receiver 

TM  II-O898 

R-110/GRC 

Radio  Receiver 

TM  II-O898 

RT-178/ARC-27 

Receiver-Transmitter 

TM  11-5821-225-24 

T-195/GRC-19 

Radio  Transmitter 

TM  11-0806 

AN/GRR-5 

Radio  Receiving  Set 

TM  11-295 

RT- 196/PRC -6 

Radio  Set 

TM  11-4069 

AN/PRC -8 

Radio  Set 

TM  11-4065 

AN/PRC-9 

Radio  Set 

TM  11-4065 
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Nomenclature 

Description 

Technical  Manual 

AN/PRC-10 

Radio  Set 

TM  11-4065 

an/prc-iqa 

Radio  Set 

TM  11-406 5A 

AN/URC-4 

Radio  Set 

TM  11-510 

TT-76/GGC 

Teletypewriter  Set 

TM  11-2225 

RT-T7/GRC-9 

Receiver -Trans ml tter 

TM  11-263 

AN/GRC-46 

Radio  Teletypewriter  Set 

TM  11-5815-204-35 

J-668/GR 

Interconnecting  Box 

TM  11-5815-204-35 

AN/GRC-30 

Radio  Set 

TM  11-614 

AN/im-5 

Radiosonde  Recorder 

TM  11-2436 

AN/GMD-1A 

rt-66/grc 

Rawin  Set 

Receiver  Transmitter 

TM  11-271A 

TM  11-289 

RT-67/GRC 

RT-70/GRC 

AN/GSA-7 

Receiver  Transmitter 

Receiver  Transmitter 

Radio  Set  Control 

TM  11-289 

TM  11-290 

TM  11-5135-15 

RC-289 

Remote  Control  Set 

TM  11-2667 

AN/TCC-11 

Telephone  Repeater 

TM  11-2148 

AN/TNS-3 

Sound  Ranging 

TM  11-2552A 

SB-22/PT 

Manual  Switchboard 

TM  11-2202 

SB-86/P 

Telephone  Switchboard 

TM  11-4134 

■m-i/PT 

Telephone 

TM  11-5905-243-35 

TA-312/PT 

Telephone  Set 

TM  11-2155 

AN/PGC-1 

Teletypewriter  Set 

TM  11-5815-206-35 

AN/TCC-7 

Telephone  Terminal 

TM  11-2139 

RT-494/APX-44 

Radar  RCVR-XMTR 

TM  11-5895-217-35 

R-445/ARN-30 

Radio  Receiver 

TM  11-5826-207-24 

CV-265/ARN3QA 

Signal  Data  Converter 

TM  11-5826-207-204 

AN/ARN-59 

Direction  Finder  Set 

TM  11-5826-204-35 

AN/ARC-44 

Radio  Set 

TM  11-517 

R-746/AR 

Radio  Receiver 

TM  11-5826-200-35 

ARC  Type  12 

Radio  Set 

TM  11-525-25 
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In  addition  to  the  prime  equipment,  the  following  31  items  of 
test  equipment  were  tabulated  in  detail  and  Key-punched  on  the  standard  IBM 
cards.  The  detailed  print-out  will  be  found  in  the  Summary,  Appendix  A. 


Nomenclature  _ Description _  Technical  Manual 


T5-T23/U 

Spectrum  Analyzer 

TM  11-5097 

IP-173/U 

Panoramic  Indicator 

TM  11-5086 

TS-IT^B/U 

Frequency  Meter 

TM  11-5044 

FB-67/U 

Frequency  Meter 

TM  11-2698 

SCR-211 

Frequency  Meter 

TM  11-300 

AN/URM-80 

frequency  Meter 

TM  11-5095 

AN/URM-32 

Frequency  Meter 

TM  11-5120 

AN/URM-79 

Frequency  Meter 

TM  11-2094 

SG-15/PCM 

Signal  Generator 

TM  11-2096 

608-C(AN/USM-44) 

Signal  Generator 

TM  9-4940-401-34/7 

1-208 

Signal  Generator 

TM  11-317 

AN/URM-25 

Signal  Generator 

TM  11-5551 

TS-497/URR 

Signal  Generator 

TM  11-503QA 

AN/URM-48 

Signal  Generator 

TM  11-1257 

SG-71/PCC 

Signal  Generator 

TM  11-5088 

TS-382/U 

Signal  Generator 

TM  11-2684A 

TS-253/U 

Multimeter 

TM  11-5527 

TS-I83/U 

Voltmeter 

TM  11-2571 

ME-6B/U 

Electronic  Multimeter 

TM  11-5549A 

ME-30/U 

Voltmeter 

TM  11-5132 

TS-585/U 

Output  Meter 

TM  11-5017 

TS-297/U 

Multimeter 

TM  11-5500 

AN/PRM-15 

Multimeter 

TM  11-5090 

TS-505/U 

Electronic  Multimeter 

TM  11-5511A 

ME-ll/U 

Wattmeter 

TM  11-5133 

06-8/U 

Oscilloscope 

TM  11-1214 
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Nomenclature 


Description 


Technical  Manual 


AN/USM-50 

AN/UPM-15 

I-1TTB 

TV-T/U 

TV-2/U 


Oscilloscope 
Pulse  Generator 
Tube  Tester 
Tube  Tester 
Tube  Tester 


TM  11-5129 
TO  11-6625-568-10 
TO  11-2627 
TO  11-5085 
TO  11-2661 


The  tabulated  data  for  the  preceding  pieces  of  equipment 
selected  for  study  were  analyzed,  and  printed  out  on  summary  sheets.  These 
sheets  containing  the  following  information  were  prepared  from  applicable 
IBM  cards: 


a.  Equipment  nomenclature  and  description 

b.  Maintenance  manual  required  (TO  number) 

c.  Frequency  range  and  type  of  emission  or  reception 

d.  Power  requirements 

e.  Internal  voltage  and  resistance  ranges 

f.  Various  internal  frequencies  (intermediate,  etc.) 

g.  Output  power  levels 

h.  Required  test  equipment  as  listed  in  the  technical 
manuals. 


An  important  part  of  the  tabulation  was  the  listing  of  the 
accuracies  required  in  the  various  readings.  From  these  accuracies,  listed  in 
percentages,  it  is  possible  to  summarize  the  results,  and  from  this  to  deduce  the 
required  accuracy  of  a  specific  measurement  module.  Following  is  a  summary 
of  accuracy  tabulations: 


Type  of  Measurement 


Accuracy. 


Voltage 

Frequency 

Resistance 

Transmitter  output  power  (RF) 
Receiver  output  power  (AF) 
Primary  power 


5  to  20 
0.005  to  1 
10  to  20 
10  to  20 
5  to  20 
10 
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Measurement  accuracy  of  discrete  channel  frequencies, 
oscillator  frequencies,  or  intermediate  frequencies  is  high.  However,  test 
frequencies  specified  in  determining  power  output  on  various  lands  may  be  varied 
205t  without  affecting  the  test.  The  end  use  of  the  teBt  frequency  must  be 
determined  before  the  required  accuracy  can  be  stipulated.  The  discussion  on 
frequency  groupings  (see  Itoragraph  IV, A, 5)  presents  those  frequencies  which  may 
be  combined  where  required  accuracy  permits. 

As  a  part  of  the  overall  study,  vacuum  tubes  and  diodes  which 
are  used  in  the  selected  pieces  of  equipment  were  tabulated  along  with  their 
use  in  the  equipment.  This  tabulation  was.  further  condensed,  and  1J0  types  of 
vacuum  tubes  and  diodes  were  summarized.  The  total  usage  of  each  type  was  also 
listed.  It  is  noteworthy  that  eight  tube  types  represent  30$  of  the  total 
number  of  tubes  used  in  the  equipment  studied.  A  total  of  1164  tubes  and 
semiconductor  diodes  were  tabulated.  Of  this  total,  390  were  accounted  for  by 
the  following  tube  types: 

12AT7  6AL5 

6AK5  12AU7 

6AU6  56T0 

5814  568? 

6.  Secondary  Items  in  Print-Out 

The  value  of  storing  the  test  data  on  IBM  cards  is  readily 
apparent  when  the  summary  of  any  one  parameter  is  desired  for  all  the  equipment 
to  be  tested.  In  this  manner  the  frequency  spectrum  of  the  equipment  tabulated, 
for  example,  was  obtained  for  study. 

The  entire  frequency  spectrum  was  charted,  both  from  a  very 
general  aspect  and  from  the  viewpoint  of  specific  pieces  of  equipment.  Figure  6 
is  a  chart  of  the  electromagnetic  spectrum  covered  in  the  electronic  equipment 
studies,  with  particular  emphasis  on  discrete  test  frequencies.  Figure  7  shows 
the  spectrum  for  specific  pieces  of  equipment. 


43 


Report  No.  2535 


IV  Jhetual  Data,  A  (cont.) 

The  log  scale  of  Figure  6  covers  the  frequency  spectrum  from 
10  cps  to  10  kmc.  An  attempt  was  nade,  by  selective  shading,  to  indicate  the 
frequencies  utilized  by  both  frequency-modulated  equipment  and  amplitude- 
modulated  equipment.  The  audio  frequencies  associated  with  these  two  types  are 
also  defined.  Intermediate  frequencies  are  separated  from  radio  frequencies. 

The  ranges  required  of  frequency  meters  and  a  specific  panoramic  indicator  are 
shown  for  comparison. 

Figure  7  covers  the  spectrum  from  100  cps  to  100  kmc. 
Representative  pieces  of  tactical  electronic  equipment,  including  test  equipment, 
are  listed  in  line  with  the  frequencies  covered.  The  receiver  bend  coverage  is 
indicated  by  solid  lines.  The  intermediate  frequencies  are  shown  except  in  a 
few  pieces  of  equipment,  with  variable  IFs  (intermediate  frequencies).  These 
variable  IPs  are  shown  as  interrupted  lines.  Transmitter  band  coverage  is 
indicated  by  an  interrupted  line.  In  the  test  equipment  section,  signal  generators 
are  indicated  by  solid  lines  and  frequency  meters  are  shown  as  interrupted  lines. 

One  specific  use  of  the  data  cards  was  to  survey  and  collate 
the  discrete  frequencies  in  use.  A  list  of  frequencies  and  the  number  of  times 
used  in  test  procedures  was  prepared  from  the  card  summary.  The  results  of  this 
summary  are  presented  in  Figures  13  and  14.  These  figures  illustrate  how  the 
collation  of  the  mass  of  tabulated  data  was  utilized.  Appendix  B  contains  the 
printout  of  all  the  data  relating  to  specific  frequencies.  The  collator  was  set 
up  to  remove  all  cards  with  the  function  code  of  4  in  the  second-digit  position. 
Examination  of  Thble  2  reveals  that  this  is  the  specific  code  for  frequency  or 
phase. 

The  entire  group  of  cards  thus  culled  were  sorted  numerically 
from  the  lowest  frequency  to  the  highest  listed  frequency,  using  the  low  or 
discrete  values.  At  this  time  the  frequencies  were  grouped,  and  from  these 
groupings  the  bar  charts  shown  in  Figures  15  and  16  were  generated. 

As  the  study  proceeded  it  became  obvious  that  certain  specific 
frequencies  appeared  much  more  often  than  others,  and  that  certain  groups  of 
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frequencies  predominated.  Many  test  frequencies  were  arbitrarily  chosen  from 
the  various  technical  manuals.  Without  affecting  the  accuracy  of  the  tests, 
these  could  be  changed  from  many  diverse  nearby  frequencies  to  one  specific  test 
frequency.  This  specific  test  frequency  could  be  a  part  of  a  group  composing 
one  building  block.  The  practical  number  of  discrete  frequencies  in  one  module 
or  block  is  a  design  consideration  which  may  be  defined  as  the  study  continues. 

The  study  of  various  pieces  of  test  equipment,  and  the  ranges 
of  this  equipment,  brought  out  the  areas  of  redundancy.  As  examples,  various 
multimeters  and  electronic  multimeters  all  cover  approximately  the  same  range 
and  perform  approximately  the  same  function.  Some,  of  course,  may  be  used 
more  readily  in  forward  areas  since  the  only  power  requirements  are  internal 
batteries . 

In  a  discussion  of  signal-generation  and  signal-measurement 
equipment,  it  may  be  pointed  out  that  the  building  block  concept  will  permit  the 
interchangeable  use  of  radio- frequency  oscillators  both  as  signal  generators  and 
as  signal-measurement  devices  by  applying  the  appropriate  heterodyning  techniques. 

The  bar  graphs  of  Figures  15,  lo,  and  17  were  prepared  in  order 
to  show  range  overlapping  in  existing  test  equipment.  Non-overlapping  areas 
are  also  shown  in  order  to  present  a  total  comparison  of  all  existing  equipment. 
Clarification  whould  be  given  to  items  such  as  the  SG-351/lBD-l,  the  SG-336/U,  and 
the  BC-376  signal  generators.  The  SG-351/USD-l  lower- frequency  limit  is  406  me, 
while  the  upper  limit  is  420  me.  Clarification  of  the  SG-551/USD-1  was  considered 
necessary  because  the  chart  resolution  in  this  frequency  range  is  not  adequate 
to  define  each  megacycle.  The  SG-336/U  is  a  sweep  generator  with  center 
frequencies  at  50  and  60  me,  and  markers  at  25,  35,  55,  and  65  me.  The  BC-376 
is  a  single- frequency  generator  at  75  me,  and  is  used  for  performing  certain 
receiver-antenna  tests.  The  individual  equipment  range  overlapping  and  the 
number  of  bands  are  not  depicted  in  the  graphs.  Instead,  the  upper  and  lower 
limits  are  shown.  Since  ohmeter  ranges  are  essentially  standard  (except  in 
specialized  equipment),  they  were  not  included  in  the  graphs.  Output  or  power 
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meter  ranges  in  dbm  were  converted  to  watts  in  order  to  standardize  the  power  meter 
graph  scale. 

7.  Discussion  in  Review 

The  evaluation  performed  in  this  first  phase  of  the  program 
has  indicated  the  advisability  and  the  practicality  of  automatic  testing  within 
the  framework  of  a  modular,  building  block  system.  The  examination  of  91  items 
of  Signal  Corps  consnuni cation  and  test  equipment  provided  test  data  in  support 
of  this  conclusion. 

A  decision  to  automate  the  maintenance  testing  is  practically 
inevitable  in  an  era  of  increasing  mobility  of  ground  forces,  and  increasing 
numbers  of  electronic  equipment,  particularly  miniature  versions  operated  by 
non- technical  personnel.  Some  highly  specialized  electronic  equipment  will 
require  more  time  in  order  to  obtain  completely  automated  testing  procedures 
because  of  the  extremely  sophisticated  automatic  test  equipment  needed.  At 
present,  however,  a  major  portion  of  even  the  most  complex  equipment  may  be 
automatically  checked.  Each  item  of  electronic  equipment  considered  for  automatic 
testing  should  be  evaluated  on  the  following  type  of  basis: 

a.  The  complexity  of  the  item 

b.  The  number  of  these  items  in  the  Field  Array 

c.  The  operator  skill  level  required 

d.  The  need  for  speed  in  testing  the  item 

e.  Improvement  in  supply. 

B.  SECOND  PHASE 

The  Building  Block  Study  program  was  logically  divided  into  two  parts 
as  a  result  of  the  redirection.  The  second  part,  or  phase,  was  to  be  concerned 
with  the  compilation  of  test  requirements.  The  first  phase,  however,  was  a 
comprehensive  survey  of  test  requirements  plus  an  analysis  of  the  data  and  an 
application  exercise.  The  breadboard,  or  application  exercise,  had  not  been 
performed  at  the  time  of  the  change  in  scope,  and  the  analysis  of  data  was 
curtailed.  The  preparation  of  preliminary  design  parameters,  a  natural  outgrowth 
of  the  analysis,  was  accordingly  halted. 
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The  second  phase  then  became  primarily  a  review  of  the  Army  technical 
manuals  and  related  documents  of  prime  electronic  equipment,  preliminary  to  a 
summary  and  an  evaluation  of  the  test  data  obtained.  This  information  will 
furnish  a  basis  for  proceeding  with  building  block  system  analysis  and  breadboard 
application  in  the  future. 

Most  of  the  activity  in  this  phase  was  concerned  with  securing 
technical  manuals  suitable  for  tabulation  and  processing.  There  was  a  great 
deal  of  material  reviewed,  but  a  large  amount  of  it  was  not  suitable  for  tabulation 
due  to  its  non- technical  content. 

A  shipment  of  technical  manuals  for  review  and  tabulation  was  received 
early  in  March  1963  directly  from  the  Commanding  Officer,  U.S.A.  Electronic  Research 
and  Development  laboratory,  Fort  Monmouth,  New  Jersey.  These  manuals  were  ordered 
by  Mr.  A.  Rosenblum,  Chief  of  the  Instrumentation  Branch,  USAERDL,  specifically 
for  use  in  this  program,  and  are  as  follows: 

Handbook  for  Radio  Set  AN/ARC-51. 

Instruction  Book  for  Radio  Set  AN/GRC-66  Vol.  2,  Part  III. 

Instruction  Book  for  Radio  Set  AN/GRC-66  Vol.  3,  Bart  III. 

Technical  Instructions  for  Radio  Set  AN/GRC-50. 

ARF  Instrumentation  and  Measurements  Techniques  Study  Report  No.  14. 

ARF  Instrumentation  and  Measurements  Techniques  Study  Report  No.  15. 

Instruction  Book  for  Radio  Set  AN/VRC-12. 

Service  Test  Instruction  Manual  for  Multiplexer  Sets  AN/TCC-46,  -47, 

Book  No.  5. 

Service  Test  Instruction  Manual  for  Multiplexer  Sets  AN/TCC-46,  -47, 

Book  No.  6. 

Technical  Manual  for  the  AN/GRC-106. 

These  manuals  are  essentially  manufacturers’  instruction  books,  and 
contain  sufficient  technical  data  for  review  and  tabulation.  They  have  been 
included  in  the  material  covered  for  this  report,  and  their  test  parameters  are 
listed  in  the  IBM  printout  sheets  (see  Appendix  C),  with  the  exception  of  the 
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tvo  ARF  Instrument  and  Measurements  Techniques  Manuals  (which  are  not  manuals 
of  prime  electronic  equipment  or  test  equipment).  The  printout  of  18  other 
pieces  of  Army  prime  electronic  equipment  is  also  included  in  the  same  Appendix 
as  part  of  the  Phase  Two  tabulation. 

1.  Nature  of  the  Data  Desired 

The  data  tabulation  in  this,  the  second  phase  of  the  program, 
has  been  simplified  in  line  with  the  redirection  of  the  program.  In  this  version, 
the  tabulations  are  made  only  of  measurement  ranges  for  prime  electronic  equip¬ 
ment  and  specified  test  equipment  to  perform  the  measurements.  This  means 
that  the  four  divisions  used  previously  for  (1)  power  requirements,  (2)  trouble 
shooting,  (3)  alignment,  and  (U)  final  test  are  being  replaced  with  the  following 
codes  and  breakdown: 

Code  100-199  Measurement  Ranges 

The  measurement  ranges  are  to  be  the  minimum  and  maximum  for 
each  item  measured. 

Code  200-299  Test  Equipment 

All  test  equipment  is  that  listed  in  the  technical  manual  as 
required  for  maintenance  testing  of  the  prime  equipment  being  evaluated. 

The  measurement  ranges  are  tabulated  according  to  the  same 
code,  Thble  2,  as  used  before.  The  ranges  listed  are  the  extremes  for  trouble¬ 
shooting,  testing,  and  alignment. 

The  measurement  data  provides  the  range  information  needed  for 
design  criteria  on  the  test  modules  and  submodules.  By  planning  the  modules  to 
test  over  the  entire  range  of  voltages,  for  example,  with  a  single  module,  an 
economy  in  the  total  number  of  multimeters  and  electronic  multimeters  would  be 
effected  by  substituting  the  more  efficient  module  in  their  place.  Similarly, 
the  test  instrumentation  for  power  measurement  (RF,  dc  or  ac),  current  measure¬ 
ment,  frequency  measurement  (including  modulation,  FM,  AM,  sideband,  R-F  carrier, 
etc.),  resiatanca-impedance  measurement,  and  any  miscellaneous  measurement,  may 
be  designed  from  the  data  tabulated  under  the  measurement  ranges. 
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The  listing  of  the  test  Instruments  required  for  maintenance 
of  each  item  of  Army  electronic  prime  equipment  is  an  essential  part  of  the 
data  survey.  This  information  is  important  (l)  in  establishing  the  design 
characteristics  of  the  building -block  modules,  (2)  in  furnishing  comparative 
data  on  the  number  of  pieces,  (3)  as  a  base  for  conventional-system  price 
estimates,  and  (4)  as  a  record  of  the  testing  capability  of  the  conventional 
testing  system.  The  compilation  of  this  test  instrumentation  list  will  preclude 
any  thorough  preliminary  design  preparation  for  a  building-block  module  testing 
system,  and  may  be  considered  a  necessary  part  of  the  data  compilation.  Accordingly, 
the  data  collection  includes  the  test  equipment  in  a  summary  beneath  the  test 
measurement  ranges  on  the  work  sheets,  and  in  the  same  IBM  card  packet  for  the 
particular  equipment. 

2.  Discussion  of  Test  Requirement  Compilation 

The  technical  manuals  and  handbooks  have  continued  to  be  the 
test  data  information  source,  as  they  were  in  the  earlier,  phase  one,  part  of 
this  program.  The  securing  of  manuals  covering  testing  at  a  fourth-  or  fifth- 
echelon  level  has  become  increasingly  difficult,  however,  as  mentioned  in  the 
monthly  progress  reports.  The  manuals  written  for  lower  level  testing  do  not 
have  the  measurement  range  data  needed  for  this  study.  They  are  set  up  to  be 
"check  procedures"  on  a  "go  no-go"  basis  instead.  Many  are  for  use  with  large 
built-in  "test  consoles."  Hie  supply  of  manuals  of  proper  technical  depth  is 
good  for  electronic  equipment  maintenance  as  set  up  by  the  U.S.  Army  Signal 
Corps  (now  the  USAELERL)*  These  handbooks  have  been  used  successfully. 

A  large  number  of  technical  bulletins  and  manuals  have  been 
reviewed  in  the  effort  to  present  a  complete  tabulation  of  test  requirements 
for  Any  prime  electronic  equipment.  Most  of  the  manuals  reviewed  in  this  latter 
part  of  the  program  proved  to  be  inadequate.  The  Department  of  the  Army  Pamphlet 
DA  No.  310-4  Index  of  Technical  Manuals,  Technical  Bulletins,  etc.  was  used  to 
obtain  the  TM,  TB,  or  TO  nuaibers.  These  numbers  were  then  used  in  ordering  the 
documents.  Many  were  ordered  through  the  Aerojet-General  Corporate  Engineering 
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Documentation  Office,  and  other*  were  borrowed  from  the  Western  Regional  Office 
of  the  U.S.  Army  Signal  Supply  Agency  in  Pasadena,  California,  or  reviewed 
directly  in  their  library. 

A  great  many  of  the  Army  Ordnance  technical  manuals  were 
found  to  be  classified  Confidential  and  some  Secret,  especially  those  pertaining 
to  radar  equipment.  As  classified  material  lies  outside  the  scope  of  this 
program,  these  manuals  could  not  be  used  for  test  requirement  review  and  tabu* 
lation.  The  newer  equipment  is  in  general  more  subject  to  security  classification. 

The  USD- 2  Surveillance  System  Airborne  Drone  program  was 
reviewed  at  the  Aerojet-General  plant  in  Downey,  California  for  possible  use  in 
this  Building  Block  Study.  The  following  unclassified  service  test  manuals  were 
obtained  from  the  Publications  Department  of  the  Downey  Plant: 

STM- 10- Opera  tor  and  Organizational  Maintenance  Manual 

STM- 12-Operator's  Manual 

STM- 1}- Organizational  Maintenance  Manual. 

These  manuals  contain  basic  information  on  the  operation  of 
the  drone  system,  but  the  test  data  parameters  are  not  sufficiently  well  defined 
for  tabulation  and  transfer  to  the  IBM  cards.  There  is  a  good  potential  in  the 
drone  operation  for  testing  with  an  integrated  building-block  module  system. 

Later  manuals  should  be  adequate  in  the  presentation  test  data  requirement  infor¬ 
mation.  A  large  portion  of  the  drone  functions  are  classified,  however,  such  as 
the  radar  equipment,  the  infrared  Instrumentation,  and  the  integrated  guidance 
and  control  equipment.  If  the  test  data  for  these  equipments  would  be  downgraded 
to  Unclassified,  the  possibilities  for  a  building  block  test  system  application 
would  be  very  good. 

The  difficulty  of  securing  the  type  of  Army  manuals  needed 
led  to  the  consideration  of  using  Air  Force  technical  manuals.  Accordingly,  at 
the  suggestion  of  the  LSAELRDL  office,  Air  Force  documents  equivalent  to  the 
Electronics  Command  Technical  Manuals  were  ordered  for  study.  About  100  manuals 
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were  requested  from  the  U.S.  Air  Force  at  Rone,  N.Y.  and  Dayton,  Ohio,  and  sub* 
sequently  received  50  to  60  days  later.  Some  of  them  were  reviewed  and  tabulated. 
However,  under  later  instruction  from  Mr.  A.  Roeenblum,  on  his  visit  to  Aerojet 
in  February,  work  on  the  Air  Force  manulas  was  suspended  in  order  that  the 
limited  time  remaining  could  be  devoted  to  the  Army  material,  and  the  Air  Force 
tabulations  were  omitted  from  this  report. 

There  were  24  items  Of  prime  Army  electronic  equipment  tabulated 
and  recorded  on  IBM  cards  in  this  second  phase  (Phase  B)  of  the  program.  The 
six  itmec  of  equipment  reviewed  in  manuals  received  from  USAELRDL  are  included 


in  this  group. 

The  24  items  are  listed  in  order 

below: 

Nomenclature 

Description 

Technical  Manual 

AM/1805/FRC-55B 

R-F  Amplifier 

T031R2-2BRC-412 

AN/AMQ-7 

Humidity-Temperature  Set 

T012M3-2AMQ7-2 

AN /AMR- U 

Radiosonde  Receptor 

T012M1- 2AMR1- 2 

AN/AMT-6D 

Radiosonde 

T012M4-2AMTG-11 

AN/ARC- 51 

Radio  Set 

Naval  Weapons  Bureau 

AN/FPN-33 

Radar  Set 

TM  11-1538 

AN/FRR40  and  41 

Radio  Receiving  Set 

T031R2-2FRR40-6 

AN/GPA-23 

Radar,  Computer- Tracking 

T031P1-2GRA23-2 

AN/GRA-30 

Transmitter  Control  Group 

T031R2-2GRA30-2 

AN/GRC-50 

Radio  Set 

Technical  Instructions 
(USAELRDL) 

AN/GRC-66 

Radio  Set 

Instruction  Book,  Vol.  II, 
III  (USAELRDL) 

AN/GRC-106 

Radio  Set 

Technical  tonual  (General 
Dynamics  Corp. ) 

an/mrr-6 

Receiving  Set,  Radio 

T031R2-2MRR6-2 

AN/MRT-7 

Transmitting  Set,  Radio 

T031R2-2MRT7-2 

AN/PRS-4 

Detecting  Set,  Mine 

TM-9541 

AN/TCC-46,  -47 

Multiplexer  SetB 

Raytheon  Service  Test 

Instruction  Manual 
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AN/TRC-66 

AM/TRC-68(VRC-64) 

AN/ULT-T2 

AH/VHC-12 

CU/5^7/OR 

IM-106/PD 

kwt-6 

T-265/fBC-10 


_ Description 

Radio  Set 
Radio  Set 
Trainer,  Radar 
Radio  Set 

Antenna  Coupler 
Ra diacme ter 
Transceiver 
Radio  Transmitter 


Technical  Manual 

T031R5-2TR66-2 

TM11- 5820-222-35 

mi-6940-205-15 

Instruction  Book 
(Avco  Mfg.  Corp. ) 

T031R1-2GR-142 

TMII-6665-2OO-35 

T031R2-4- 127-9 

T031R2-2FRC10-26 


3-  Review  of  Major  Items  In  Printout 

The  test  parameters  and  the  teat  Instruments  for  the  2k  items 
tabulated  in  this  phase  of  the  program  are  shown  in  Appendix  C.  The  measurement 
ranges,  coded  according  to  the  Key  in  Table  2  and  the  units  in  Table  1,  are  listed 
under  each  item  of  equipment,  and  are  followed  in  each  case,  as  before,  by  the 
list  of  test  equipment  prescribed  in  the  manuals. 

a.  A  survey  of  the  volUge  ranges  and  the  frequency  ranges 
to  be  found  in  these  pieces  of  equipment  was  made  and  graphs  drawn.  Figure  18 
illustrates  in  bar  graph  form  the  radio  frequency  ranges  in  each  case.  The  audio 
frequency  ranges,  representative  of  a  smaller  portion  of  equipment,  are  drawn 
in  the  bar  graph  of  Figure  19.  The  D-C  voltage  ranges  are  featured  in  Figure  20, 
and  the  A-C  voltage  ranges  in  Figure  21.  The  equipment  number  is  marked  on  each 
measurement  range.  The  range  data  from  the  graphs  has  been  consolidated  for 
convenience  into  the  following  summary  of  total  range  spread  and  discrete  voltages 
and  frequencies  most  camnonly  used. 

Audio  frequency,  over-all  range  50  cps  -  100  kc 

Discrete  audio  frequency  most 
used  1000  cps 

Widest  audio  range  of  any  single 

equipment  50  cps  -  100  kc 
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Radio  frequency,  overall 
range 

100  kc  -  13.5  gc 

Discrete  radij  frequency 
most  used 

400  me 

Widest  r-f  range  of  any 
single  equipment 

10  me  -  13.5  gc 

Percent  of  total  equipment 
in  microwave  range 

25* 

D-C  voltage,  over-all  range 

0.01  v,  dc  -  12  kv,  dc 

D-C  voltage,  range  most  used 

2  v,  dc  -  125  v,  dc 

Widest  d-c  range  of  any 
single  equipment 

A-C  voltage,  overall  range 

0.02  v,  dc  -  12  v,  dc 

0.02  v,  rms  -  6.5  kv,  TaB 

A-C  voltage  range  most  used 

6.3  v,  rms  -  115  v,  rms 

Widest  d-c  range  of  any 
single  equipment 

1.4  v,  rms  -  6.5  kv,  rms 

The  information  on  a-c  or  d-c  current,  d-c  ohms,  impedance, 
power,  pulse,  etc.  has  been  consolidated  into  the  following  ranges.  The  population 
factor  of  usage  for  these  measurements  is  low,  and  for  this  reason  they  have  not 
been  converted  into  graph  form. 


D-C  resistance  range 

0.06  ohms  -  150  megohms 

D-C  current  range 

10  u®  ■  n* 

A-C  current  rapge 

0.5  -  6.0  amp 

R-F  power  range 

1.0  mw  -  30  kv  peak  envelope 
1  kv  average 

A-C  power  range 

50  mw  -  7.T15  kv 

Pulse  width 

1  |i8  -  1.5  millisec 

Pulse  frequency 

20  cps  -  550  cps 

Pulse  power 

140  watt  (min.  peak  power) 

Pulse  amplitude  range 

1.3  v  -  130  v  P-P 

Pulsating  d-c  range 

16  -  60  V 

Pulse  voltage 

1.4  kv  discrete 

Audio  voltage 

1  mv,  rms  -  2.5  v,  rms 

1.5  v  -  42  v  P-P 

I-F  frequency 

297  Kc  -  457  kc 
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IV  Phctual  Data,  B  (cont.) 

A  comparison  Between  the  equipment  surveyed  in  this  phase 
and  that  in  phase  one  shows  little  chance  in  the  overall  measurement  ranges. 

There  is,  however,  a  modest  shift  upward  in  frequency.  The  newer  equipment 
reflects  use  of  higher  frequencies  with  the  400- me  area  predominant.  Test 
equipment  and  test  methods  have  Been  changing  to  meet  higher- frequency 
requirements,  especially  for  single-sideBand-suppressed  carrier  equipment  which 
has  Been  coming  into  use  recently.  Conaunl cations  microwave  equipment,  such  as 
the  AN/TRC-66  Radio  Set,  requires  a  substantial  amount  of  microwave  test  equip¬ 
ment,  as  shown  in  the  test  equipment  listed  under  the  AN/TRC-66  printout  in 
Appendix  C. 

The  AN/TCC-46  and  -47  tabulation  1b  the  first  multiplexer 
system  reviewed  in  this  program.  Its  testing  requirements  are  different  because 
of  the  time  division  multiplex-pulse  code  modulation  (TEM-PCM)  pulse  train 
operation. 

Newer  types  of  test  equipment  are  more  noticeable  in  the  list 
of  test  instruments  called  out  in  Appendix  C  for  the  phase  two  prime  equipment. 
Many  items  apparently  had  not  been  assigned  AN  numbers  at  the  time  the  manuals 
were  written,  and  are  listed  by  the  manufacturer's  name  and  number. 

A  testing  system  requires  flexibility  to  avoid  an  early 
obsolescence  from  the  continuing  changes  in  equipment.  With  the  building  block 
module  system,  the  provision  for  modernizing  of  a  specific  module  will  be 
relatively  single,  by  substituting  the  redesigned  sub-module  or  module  replacement. 

4.  Test  Data  Extraction  from  the  EAM  Cards 

The  usefulness  of  the  test  data  storage  on  the  EAM  cards  is 
illustrated  by  the  voltage  measurement  ranges  listed  in  Appendix  D.  These 
voltages  were  rapidly  sorted  from  the  punch  cards  summarized  in  Appendix  C. 

Any  desired  parameter  may  be  sorted  in  a  similar  manner,  and  the  information 
then  printed  out  automatically  from  the  sorted  cards. 
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3.  Improved  ruggedness  (due  to  solid-state  circuitry) 

1*.  Reduced  operator  training  tine 

5.  lessened  operator  skill  requirements 

6.  Reduction  of  total  testing  time 

7.  Permanent  record  of  test  measurements 

8.  Uniform  programmed  test  procedures. 

B.  TECHNICAL  ADVANTAGES 

1.  Greater  test  repeatability  (due  to  uniform  test  set-upB  and 
solid  state  circuitry). 

2.  Improved  reliability 

3.  Reduced  and  simplified  maintenance. 

C.  FINANCIAL  ADVANTAGES 

1.  Lover  overall  cost  (due  to  elimination  of  redundant  teBt 
instruments ). 

2.  Greater  system  efficiency,  based  on  operational  and  technical 
advantages  in  A  and  B,  above. 

3.  Simplicity  of  modernization  by  sub-module  substitution. 

A  practical  approach  to  designing  an  automatic,  integrated  building  block 
system  investigated  as  a  sample  case  was  the  final  test  procedure  for  the  AN/PRC-6. 
An  automated  test  procedure  for  the  building-block  method,  drawn  up  and  compared 
to  the  conventional  procedure,  paragraph  IV,A,4,b  of  this  report,  shows  the  possible 
reduction  and  simplification  of  steps  the  building-block  system  offers.  This 
application  exercise  was  not  carried  to  the  breadboard  design  and  fabrication, 
but  was  advanced  almost  to  this  point  before  the  program  was  redirected. 

The  data  collected  through  the  two  phases  of  the  program  represents  a  tabu¬ 
lation  of  technical  manuals  covering  85  pieces  of  prime  Army  electronic  equipment. 
The  test  measurement  ranges  and  the  list  of  applicable  test  instruments  in  each 
case  are  key-punched  on  EAM  cards,  available  for  convenient  recall  on  the  sorting 
machine  and  printer.  Also  the  information  is  printed  out  in  the  sumnaries  in 
Appendixes  A,  B,  C,  and  D  for  review. 
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vi.  RECowcmATicae 

First,  obtain  the  Test  Requirements  Lata  for  all  the  pertinent  Army  prime 
electronic  equipments  used  in  the  field,  which  have  not  already  been  tabulated 
on  this  program.  This  would  probably  have  to  be  done  by  the  Army,  working 
internally  through  the  Commands,  extending  the  search  for  technical  manuals  or 
service  handbooks  into  the  laboratories  and  to  the  equipment  manufacturer,  if 
necessary. 

Secondly,  use  the  additional  manuals  and  handbooks  to  complete  the  test 
requirements  tabulation.  With  this  data,  an  evaluation  of  the  total  testing 
need,  the  total  test  instrumentation  scope,  and  the  technical  problems  involved 
could  be  made,  using  the  EAM  cards  for  detailed  data  extraction. 

Thirdly,  undertake  an  advanced  study  and  application  exercise,  establishing 
the  cosibination  of  test  Instrumentation  desired  in  a  given  building  block  module 
system  and  the  design  characteristics  which  must  be  met,  thus  completing  the 
design  criteria. 

VII.  HEmriCATION  OF  key  technical  personnel 

The  following  key  technical  personnel  were  employed  on  this  project.  The 
assignments  and  percentages  of  time  are  as  Indicated: 

Responsibility  or  Time  Allocated 

Name  and  Title  Work  Assignment  to  Project 

R.  S.  Megerle,  Manager  Task  Manager 

Support  Systems 

R.  A.  Orr  Project  Manager  5^ 

Principal  Engineer 

B.  W.  Vinton  Project  Engineer  50jt 

Asst.  Senior  Engineer 

N.  A.  Simpson  Asst.  Project  Engineer  75^ 

Test  Engineer  (A) 
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VII  Identification  of  Key  Technical  Personnel  (cont, ) 


Name  and  Title 

Responsibility  or 

Work  Assignment 

Time  Allocated 
to  Project 

D.  E.  Rands 

Analyst 

Data  Evaluation 

T5* 

J.  B.  Quinn 

Development  Engineer 

Test  Requirements 

Data  Tabulation 

10* 

J.  R.  Cecka 

Development  Engineer  (A) 

Test  Instrumentation 

% 

R.  G.  Kroeger 

Development  Engineer 

Test  Requirements 

Data  Tabulation 

% 

K.  0.  Burde 

Computer  Scientist 

Data  Tabulation 

% 

R.  L.  Brooks 

Test  Engineer 

Test  Requirements 

% 
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m-312/FT 

AH/PRC-10 

RT-196/PRC-6 

RT-77/GRC-9 

RT-67/GRC 

IM-93/UD 

RT-174/PRC 

R-108/GRC 

RT-175/PRC 

AN/TPS-25 

TA-l/PT 

TR-178/ARC-27 

AN/GRA-6 

R-395/K®-! 

AN/MPQ->tA 

TH-5/TG 

AH/ORC-39 

T-195/GRC-19 

AN/GRR-5 

AN/PRS-3 

AH/TCC-11 

AN/FFN-33 

SB-22/PT 

AM/65/GRC 

CV-2/TX 
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HkBSZ  1 

EQUIPMENT  R4TIHG  FACTORS 


Population 

I tea  Ho.  Factor 


Complexity 

Factor 


678260 

1.328 

.06 

643800 

.672 

.55 

643500 

.712 

.49 

653400 

.022 

1.15 

658427 

.002 

1.03 

634670 

.985 

.05 

643600 

.327 

.53 

635660 

.004 

.68 

643700 

.060 

.60 

634479 

.001 

.64 

676870 

.609 

.01 

636904 

.001 

.60 

611280 

.517 

.02 

613550 

.002 

.46 

634425 

.003 

.39 

629782 

.015 

.32 

657225 

.010 

.32 

640701 

.028 

.25 

641600 

.015 

.26 

613150 

.121 

.13 

660650 

.012 

.22 

634395 

.001 

.21 

672380 

.138 

.06 

621266 

.156 

.03 

611390 

.001 

.16 
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»Mg  1  (coot.) 


Nomenclature 

Item  Mo. 

Populmtion 

Rhetor 

Complexity 

Rector 

J-668/GR 

657222 

.048 

.10 

TT-l/TXC-1 

615550 

.001 

.14 

TA-182/U 

611^98 

.016 

.09 

T-642/GRN 

6051*85 

.001 

.10 

RC-289 

660560 

.005 

•  09 

AN/TRD-10 

613567 

.002 

.08 

AH/lMJ-5 

658160 

.001 

.08 

AN/URC-4 

61*7800 

.050 

.02 

an/gmd-ia 

658250 

.001 

.06 

AN/TBS-5 

667000 

.005 

.01 

Thble  1 
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TUBUS  2 

FUNCTION  CODE  EXPLANATION 


COL. 

24 

25 

26 

27 

DIGIT 

0 

0 

0 

0 

1st 

2nd 

3rd 

4th 

1st  Digit:  1  «  Input  (front  a  stimulus  generator) 

2  -  Output  (to  a  measuring  instrument) 

2nd  Digit:  1  -  Voltage 

2  »  Current 

3  *  Power 

4  -  Freq.  and  phase 

5  -  Modulation  and  intelligence 

6  *  Time 

7  *  Impedance 

8  «  (Open) 

9  »  Miscellaneous  accessories 

3rd  Digit:  1  -  DC 

2  -  AC 

3  ■  Audio 

4  -  IP 

5  -  RF 

6  ■  Microwave 

7  ■  Pulse 

4th  Digit:  1  .  AM 

2  ■  FM 

3  ■  Pulse 

4  »  Complex  wave 
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TABLE  3 

CODE  KEY  FOR  VALUES  AND  UNITS 


Kilovolts 

KV 

Volts 

V 

Millivolts 

MV 

Microvolts 

uV 

Amperes 

A 

Milliamperes 

MA 

Microamperes 

uA 

Ki  lowatts 

KV 

Watts 

W 

Milliwatts 

MW 

1000  Megohms 

KMO 

Kilohms 

KO 

Chms 

0 

Kilomegacycles 

KMC 

Megacycles 

MC 

Kilocycles 

KC 

Cycles 

C 

Microfarad 

uF 

Seconds 

S 

Minutes 

M 

Hours 

H 

Table  3 
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Figure  2 


MODULAR  f M  SIGNAL  GENERATOR 
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Figure  3 


AUTOMATIC  TESTING-DIODE  SWITCHING  MATRIX 
FEASIBILITY  TEST  SET-UP 
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MULTIMETER 

VACUUM  TUBE  VOLTMETER! 

RADIO  FREQUENCY 
SIGNAL  GENERATOR 

(FREQUENCY  METER 
TUBE  TESTER 
AUDIO  OSCILLATOR 
OSCILLOSCOPE 
OUTPUT  METER 
RADIO  FREQUENCY  WATT 
PANORAMIC  INDICATOR 
SPECTRUM  ANALYZER 
PULSE  GENERATOR 

NOISE  AND  DISTORTION 
SWEEP  GENERATOR 
PULSE  COUNTER 
OTHER 


^  'I 


0 


-L 


X 


_L 


X 


X 


16  32  48  64  80 

TIMES  OF  USE 


96  112 


AUNEMENT 


FINAL  TEST 

TROUBLE  SHOOT 

TEST  EQUIPMENT  USAGE 


A511:62- 
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TYPE 

TROUBLE 

SHOOT 

AUNEMENT 

Bffll 

TOTAL 

RATING 

MULTIMETER 

69 

16 

29 

114 

1 

RF  SIGNAL  GENERATOR 

47 

17 

29 

93 

3 

FREQUENCY  METER 

41 

9 

19 

69 

■ 

OSCILLOSCOPE 

11 

12 

15 

38 

TUBE  TESTER 

42 

4 

2 

48 

Ba 

PANORAMIC  INDICATOR 

3 

11 

14 

ii 

RADIO  FREQUENCY  WATTMETER 

11 

6 

8 

25 

10 

VACUUM  TUBE  VOLTMETER 

58 

6 

37 

101 

2 

AUDIO  OSCILLATOR 

16 

6 

20 

42 

7 

OUTPUT  METER 

17 

3 

16 

36 

9 

SWEEP  GENERATOR 

3 

n 

15 

SPECTRUM  ANALYZER 

6 

D 

B 

12 

NOISE  AND  DISTORTION  METER 

B 

H 

14 

PULSE  GENERATOR 

3 

2 

2 

13 

PULSE  COUNTER 

2 

1 

B 

16 

OTHER 

27 

22 

18 

67 

5 

TABULATION  OF  TEST 

EQUIPMENT 

mum 

Figure  ') 
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AN  PRC-9A.10A 

M-m/m-A 

AN,\JRC-4 

an/mc-8.9,io 
RT-70/CRC 
AM.  CM- 5 
T-195/CRC-19 


RECOVER ,  TRANSMITTa 
RECOVER  TRAMUMUOI 
RECOVER,  TVAMaHtTC* 
RT-159/tJRC-4 
lAflOUTS 

RECOVER,  TRANSMITTER 

RECOVER 

TRANSMITTER 


t-108,9. 10/CRC  RECOVERS 
ANyCNN-A  T -44 2. CAR  BEACON 


■-744/ AR 
AN/TRS-75 
AN^AQ-4A 

ANyCNC-9 
m  ARC  7  7 
AS/  ARC  -44 
ANTRC-24 

AN/TMO-5 
4N.9M-JJ 
AN.CMO-1A 
AN.CNC-10 
ARC  TYRE  12 
AN,  AN  X -44 
AN  AM- 59 
AN,  TR  0-10 
AN/MO- 1 
AN,  TN5-5 
CV-7.TX 
ARTXC-1 
AN.CSA-7 


*  -i  i- f  ♦-* -4- — j— 

-  - 1- — 

♦  -t'  -*-^4 -4-^^h 

-tr^tr;:.'p-t=!zp 


AIROORNE  RECOVER 

RAOAR 

RAOAN 

RECOVER,  TRANSMITTER 

RECEIVER,  TRANSMTTCR 

RECOVER,  TRANSMITTa 

RECEIVER,  TRANSMITTa 

RADIOSOHM 

RAOAR 

RAMN  SET 

RECEIVa,  TRANSMITTa 
RECOVa,  TRANSMITTa 
TRANSAONOO 
DIRECTION  F1NNCR 
MRECTION  fINOa 
(MRCC  TKM  nNOCR 
SOUNO  HANOI  NC 

coNvaTa  am-rm 

FAC  SMILE 
RAAO  SET  CONTROL 


AN  VRM  23  SIGNAL  GENERATOR 

TS  382*.  V  AUMO  OSCILLATOR 

TS-1  74  8  M  FREOUCNCV  METER 

FR-97 .X  FREQUENCY  METER 

TS-588  *  V  SIGNAL  C« a* TOR 

AN  TiRM-48  SIGNAL  GENERATOR 

TS-723  M  SAECTROMETCT  ANALVSa 

ANVRM  79  FREQUENCY  METER 

SCR-211  FREOUCNCV  METER 

AN-URM'BO  FREOUCNCV  METER 

TS-4  9  78AIRR  SIGNAL  GENERATOR 

608-C  MIWUTT  RACK  SIGNAL  CEXEXATOR 
412  A  HCWUTTRACK  SIGNAL  GENERATOR 


Figure  7 


He  port  No. 


EXTERNAL  CONNECTION 
(ANTENNA  CON,  JACK,  ETC) 


UNIT  UNDER  TEST- 


1.  SENSITIVITY 


EXAMPLE 


47-55.4  MC 
1000  NAT  15  KC 

47-55.4  MC  V 


2.  SELECTIVITY 


cw  - \ 

X+6db  4«3M^45'JSS- 
-  4.3  MCI  375  Kg/ 


X+60db- 


(AU DIO  JACK,  TERMINAL 
BOARD,  CONNECTOR,  ETC) 


OUTPUTS 


-INTERNAL  CONNECTION 
(TUBE  BASE, TIE  POINT, ETC) 


AF  VOLTAGE 


DC  VOLTAGE 


PROCEDURE  FOR  DIAGRAMING  INPUT  AND  OUTPUT  FUNCTIONS 
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AK/PRC-6 

T-196/PRC-W 


ITEM 


*EQ. 


EQUIPMENT  NOMENCLATURE 


TEST  REQUIREMENTS  DATA  SHEET  tV,  RMRV.L  9-ltrC  I 


PREPARED  DATE 


Suq?le  of  Test  Raquln 
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E 


REVIEWED 


DATE 
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to 


OF 


•  511  61-1193 


Mt  Requirement*  Data  Work  Sheet  for  All/TRC-21*  Rev. SOT 


Figure  11 


Report  No.  2^3!; 


600000 


AN/TRC-24  RADIO  SET  052660  TM1 1-687 

AN/TRC-24  T-302/TRC  R-417/TRC  100-400MC  FM  VO 1CE+CARR 1  Eft  FONE 


TA-182/U 

SIGNAL  CONVERTER 

AN/TRC-2A 

RAO 10  SET 

1AN/GRC-75 

RADIO  SET 

PART 

OF 

RADIO 

SET 

AN/TRC-24 

2AN/6RC-78 

RADIO  SET 

PART 

OF 

RADIO 

SET 

AN/TRC-24 

3AN/GRC-81 

RADIO  SET 

PART 

OF 

RADIO 

SET 

AN/TRC-24 

4AN/TRC-35 

RADIO  TERMINAL  SET 

PART 

OF 

radio  set 

AN/TRC-24 

5AN/GRC-76 

RADIO  TERMINAL  SET 

PART 

OF 

radio 

SET 

AN/TRC-24 

6AN/GRC-79 

RADIO  TERMINAL  SET 

PART 

OF 

RADIO 

SET 

AN/TRC-24 

7AN/GRC-82 

RADIO  TERMINAL  SET 

PART 

OF 

RADIO 

SET 

AN/TRC-24 

8AN/TRC-36 

RADIO  RELAY  SET 

PART 

OF 

RADIO 

SET 

AN/TRC-24 

9AN/GRC-77 

RAO 1 0  REPEATER  SET 

PART 

OF 

RADIO 

SET 

AN/TRC-24 

1 OAN/GRC-80 

RADIO  REPEATER  SET 

7*  ART 

OF  RADIO 

SET 

AN/TRC-24 

1 1 AN/GRC-83 

RADIO  REPEATER  SET 

PART 

OF 

RADIO 

SET 

AN/TRC-24 

1 2T-302/TRC 

RAOIO  TRANSMITTER 

PART 

OF 

RADIO 

SET 

AN/TRC-24 

13PP-685/TRC 

POWER  SUPPLY 

PART 

OF 

Radio 

SET 

AN/tRC-24 

14R-417/TRC 

RADIO  RECEIVER 

PART 

OF 

RADIO 

SET 

AN/TRC-24 

23AM-913/TRC 

B  BAND  RECEIVER 

PART 

OF 

RADIO 

SET 

AN/TRC-24 

24AM-914/TRC 

C  BAND  RECEIVER 

PART 

OF 

RADIO 

SET 

AN/TRC-24 

25AM-912/TRC 

B  BAND  TRANSMITTER 

PART 

OF 

RADIO 

SET 

AN/TRC-24 

26AM-915/TRC 

C  BAND  TRANSMITTER 

PART 

OF 

RADIO 

SET 

AN/TRC-24 

28T-302/TRC 

F  BAND  TRANSMITTER 

PART 

OF 

RADIO 

SET 

AN/TRC-24 

43AM-1 179/GRC 

A  BANO  RECEIVER 

PART 

OF 

RADIO 

SET 

AN/TRC-24 

44AM- 1 177/GRC 

D  BAND  RECEIVER 

PART 

OF 

RADIO 

SET 

AN/TRC-24 

45AM— 1 180/GRC 

A  BAND  TRANSMITTER 

PART 

OF 

RADIO 

SET 

AN/TRC-24 

46AM-1178/GRC 

D  BAND  TRANSMITTER 

PART 

OF 

RADIO 

SET 

AN/TRC-24 

470A-1387/GRC 

RADIO  SET  GROUP 

PART 

OF 

RADIO 

SET 

AN/TRC-24 

100AN/TRC-24  POWER  REQUIREMENTS 


Electric  Accounting  Machine  Sheets  for  AN/TRC-24 
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101PU-286/G 

112 

90 

V260 

V 

115V»50-60C»185  W  .95 

PF 

102PP-685/TRC 

211 

150 

V 

REG  275  MA 

103PP-685/TRC 

211 

250 

V 

UNREG  10  MA 

104PP-685/TRC 

211 

200 

V350 

V 

REG  35  MA 

105PP-685/TRC 

211 

12 

V 

-12  VDC  75  MA 

106PP-685/TRC 

211 

300 

V900 

V 

500  MA  UNREG 

107PP-685/TRC 

212 

25 

V  63 

V 

2.5  VAC  6.25  AMP 

108PP-685/TRC 

212 

115 

V 

115  VAC  AT  2  AMP 

200AN/TRC-24 

TROUBLESHOOTING 

201SG-71/FCC 

AUDIO  < 

OSCILLATOR 

FOR  SIG  SUBSTITUTION 

202ME-30A/U 

voltmeter 

FOR  SIG  SUBSTITUTION 

203TS-S05/U 

ELECTRONIC  MULTIMETER  FOR  SIG  SUBSTITUTION 

204AN/URM-70 

FM  SIG 

GENERATOR 

FOR  SIG  SUBSTITUTION 

205TS-497/URR 

SIGNAL 

generator 

FOR  SIG  SUBSTITUTION 
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VOLT  DC 

INPUT 

CUR  DC 

OUTPUT 

VOt  T  AC 

OUTPUT  CUR  DC 
AC  VOLTMFTFR 


112950  TMII-50A0 

SUPPLY  INPUT 

WITH  1150  OHM  LOAD 
SUPPLY  OUTPUT 


ELECTRONIC  MULT IMFTER 
MUt.T  Impter 
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204DUMMY  load 
207CX-1331/U 


1 1 AO  OHMS  22  WATTS 
TEST  LEAD  SET 


PP-282/GRC 

POWER  SUPPLY 

I 

101 

111 

252  V 

10 

i 

102 

121 

123  A 

10 

208T5-505/U 

211 

248  V  256 

V10 

209TS-505/U 

271 

1  0 

M010 

I 

210TS-352/U 

221 

1  A  13 

A10 

\ 

111  6.3V-25.2V 

INPUT  VOLT 

DC 

121  1.2AA-4.1A 

INPUT  CUR 

DC 

21?  67.5MV 

OUTPUT  VOLT 

AC 

1 

221  1A-4.6A 

OUTPUT  CUR 

DC 

l 

701MF-6/U 

AC  voltmeter 

202TS-505/U 

ELECTRONIC  MULTIMETER 

/ 

20ATS-352/U 

MULTIMETER 

[ 

i 

2  040UMMY  LOAD 

1150  OHMS  22 

WATTS 

l 

2  05RE  S 1  STOP 

5100  OHMS  1 

WATT 

206CAPAC I  TOR 

2  UE  600  VDC 

! 

207CX-13M/U 

TEST  LEAD  SET 

i 

AN/FPN-33 

RADAR  SPT 

AN/FPN-73  QOOn- 

41A0MC 

101 

112 

117  V 

10 

102 

111 

28  V 

10 

214TS-505/U 

211 

1  V  12 

KVlO 

2 1 5TS-50S /U 

211 

1  V800 

V10 

216TS-352B/U 

212 

10  MV155 

V10 

2 1 7TS-352B/U 

271 

50 

M010 

V 

111  28V 

INPUT  VOLT 

DC 

112  117V 

INPUT  VOLT 

AC 

l 

21?  10MV-155V 

OUTPUT  VOLT 

AC 

112950 


TM11-5040 


SUPPLY  INPUT 
WITH  1150  OHM  LOAD 


011558 
60  CPS 


TM11-1538 


60  CPS 

LESS  THAN  1  OHM  MINIMUM 


?n  lov-sov 

241  22C-1500C 

267  3US-500MS 

201TS-488/UP 

202AN/USM-50 

203TS-148/UP 

204TS-352P/U 

205TS-147D/UP 

206TS-505/U 

207TS-268D/U 

208TV-7/U 

209SG-92/U 

210AN/UPM-15 

2UTS-382/U 

21 3AN/USM-32 


OUTPUT  VOLT  AUDIO 
OUTPUT  FREQ  AUDIO 
OUTPUT  TIME  PULSE 
ECHO  BOX 
OSCILLOSCOPE 
SPECTRUM  ANALYZER 
MULTIMETER 
TS-147 
VTVM 

XTAL  TEST  SET 
ELECTRONIC  TUBE  TEST  SET 
SWEEP  GENERATOR 
PULSE  GENERATOR 
AUDIO  OSCILLATOR 
SYNCHROSCOPE 
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AN/MPQ-4A  RADAR  SET 

AN/MPQ-AA  160DO  +OR-  160MC 
lOlPRIMARY  POWER  1 1  2  120 


215TS-752/U 
216TS-752/U 
217TS-352/U 
111  27V-6™V 
11?  12"V 
117  25V 

1*4  VMC 
212  5V-1KV 
217  8V-35V 

2*6  16<MC 

2*7  «2*US  PW 
267  48US-76US 

201SG-299/U 
202ER-67/U 
207TS-909/PPM 
204TV-7/U 
205AN/UPM-6OA 
206TS-505A/U 
207AN/USM-50 
208TS-268E/U 
209TS-752/U 
21''TV-17/U 
?1 2AN/UPM-96 


211 

2-M 

212 


V 

?  V  138  KV10 

16  01ftO  <010 

6  V800  Vio 

INPUT  VOLT  DC 
INPUT  VOLT  AC 
INPUT  VOLT  PULSE 
INPUT  FREQ  IE 
OUTPUT  VOLT  AC 
OUTPUT  VOLT  PULSE 
OUTPUT  FREQ  MICROWAVF 
PRF  8600PPS 

OUTPUT  TIME  PULSE 
SIGNAL  generator 

FRFOUENCY  GENERATOR 
COMPUTER  TEST  SET 
TURF  TFSTFR 
RADAR  TFST  SFT 
VTVM 

OSCILLOSCOPE 
XTAL  RECT  TEST  SET 

multimeter 

TURF  TFSTFR 
RADAR  T*ST  SET 


100259 

7PHASE  *ooc 


TMI 1-58*0-208-70 
YCONN  *  WIRE 


AN/TPS-25 
AN/TPS-25  977Sm<- 
101  PR  I MARY  POWER  1 12 
226TS-352/U  211 

227TS-352/U  212 

228TS-752/U 

111  6.7V-70OV 

112  11SV 
117  1KC 

116  R775MC 

117  ms 
1*7  60°C 
1*4  60MC 

211  1.5V-450V 

212  lOMV-*60V 
21*  4MC-62MC 
217  «5US 
217  1850C  PRF 
2*6  9375MC 
2D1TS-752/U 
202TS-740/U 
207TS-505/U 
2D4TV-7/U 
205TV-2/U 
206TS-382A/U 


RADAR  SET 
115  V 

290  V7A0  V10 

6  V  63  V10 

ID  45  MOIO 

INPUT  VOLT  DC 
INPUT  VOLT  AC 
INPUT  VOLT  AUDIO 
INPUT  FRFO  MICROWAVE 
INPUT  PULSF 
INPUT  FRFO  AUDIO 
INPUT  FRFO  IF 
OUTPUT  VOLT  DC 
OUTPUT  VOLT  AC 
OUTPUT  FREO  IF  TEST 
OUTPUT  PULSE 
OUTPUT  PRF 
OUTPUT  FRFO 
MULTIMETER 
VOLTMETFR  PRECISION 
VTVM 

TURF  TESTER 
TUBE  TFSTFR 
AUDIO  OSCILLATOR 


050560 
AC  400C 


TMI 1-58*0-2 17-75 
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207TS-452B/U 

208TS-147B/UP 

209AN/USM-50 

210TS-148/UP 

21 1AN/UPM-11A 

2 1 4DA-148 /U 

21 3TS-497A/URR 

21  6AN/UPM-1S 

?1 7AN/USM-26 

218SG-337/U 

21 RPP-2234/U 

220ZM-48/U 

221CN-533/U 

227CN-537/U 

223AN/URM-57A 

224IM-97/USM-37 

22SMX-2569/U 


SIGNAL  GFNERATOR 
X  BAND  TEST  SET 
OSCILLOSCOPE 
SPECTRUM  ANALYZER 
RANGE  CALIBRATOR 
OllMMV  LOAO  WAVEGUIDE 
SIGNAL  GFNFRATOR 
PULSF  GENERATOR 
piilsf  cohntfr 
NO  ISP  GENERATOR 
NOISE  GENERATOR  PwR  SP'I 
WHEATSTONE  BRIDGE 
VARIABLE  ATTENUATOR 
FIXED  ATTENUATOR 
SIGNAL  GENERATOR 
STANDING  WAVE  INDICATOR 
RF  DFTEfTOR 


I M— 1 S6/PD  RADIACMETFP 

101BATTFRY  111  RO  7 

1 02BATTFRY  111  IBS.  V 

1 03BATTFRY  111  65  V 

205MODEL  600  271  14  KM0140 

207TS-S0SA/U  ?11  1  V  90 

111  1.35V-9',V  INPUT  VOLT 

201TS-S0SA/U  VTVM 

207MOnFL  f>0O  FLECTROMFTER 

2  03  AN /URM- 1  °  S  MULTIMETER 

2'H,TV-6/U  tube  TESTER 


TMI 1-6665-207-35 
POWER  REQUIREMENTS 
POWER  REQUIREMENTS 
2  REQUIRED 

KMO 1 0  A  FUNCTION  OF  VOL T S-CURREN T 

v  APPROX 

TROUBLE  SHOOTING 
<E I THLC Y  CO. 


I M— 61 1 PDR  — 27  A 
101  BA— A 1 6 /U  111 

102BA-413/U  111 

1  03BA— 40 1  /U  111 

2  04MUL  T I  ME  TF  R  711 

202MIJLTIMFTER  271 

111  1.SV-1BSV 

2P9  7V-48V 
201  MOL  T I METER 
202TS-341 AP 


RADI ACMFTER 
1SSV0LTS 
22.SV0LTS 
l.S  VOLTS 

IS  V700  V10 

12  0  ID  M020 

INPUT  VOLT  DC 
OUTPUT  VOLT 
2DX  OHMS  PER  VOLT 

OSCILLOSCOPE 


BATTERY 

BATTERY 

BATTERY 


TMI 1-5543 


I M-93/UD 
101PP-630A/PD 
2011M-93/UD 
301SPECIAL  JIG 

302 AN/UDM-1 


RADI ACMETER 
DETECTOR  CHARGER 
24  H 

CHARGE  TO  ZERO 
CALIBRATOR  SET 


060657  TB  SIG  226-7 

ORIGINAL  CHARGE 
MAX  LEAK  3  ROENTGENS/DAY 
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R-108/GRC 

R-108/GRC  109/GRC  1 
101PP-448/GR  111 

102PP-281/GRC  111 

1D7PP-282/GRC  111 

104RATTFRIES  111 

2 1 7TS-505/U  271 

219TS-S05/U  211 

114  2SOUV-1V 
118  ,78UV-7nUV 
1472  400C-5XC 
144  4.25MC-4.77Mr 

148  20MC-28MC 
188  18KC 
213  3V-173V 
234  4.3MC  IF  FRF 0 


RADIO  RECEIVER  TM11-0898 

10/GRC  20-SSMC  FM  VOICE  OR  TONE  MOD 


POWER  SUPPLY 
POWER  SUPPLY 
POWER  SUPPLY 
130V  AND  6.3V 


05  0  2 MO 

1  Vl 30  VlO 

INPUT  VOLT  IF  TFST 
INPUT  VOLT  RF  TFST 
INPUT  FRFO  AUDIO  FM  TFST 
INPUT  FRFO  IF 
INPUT  FREQ  RF 
INPUT  MOD  RF  TEST 
OUTPUT  VOLT  AUDIO 


6 VOLT  OR  NEXT  ITEM 
12  VOLT  OR  NEXT  ITEM 
24  VOLT  OR  NEXT  ITEM 
IN  LIEU  OF  POWER  SUPPLIES 
VARIOUS  POINTS 
VARIOUS  POINTS 


207TS-782/U 

204TS-8O5/U 

205AN/URM-79 


AUDIO  OSCILLATOR 
FLFCTRONIC  MULTIMETER 
FREQUENCY  MFTER 


206SCR-21  1 
207AN/URM-80 
208TS-174R/U 
209AN/URM-48 
2 1 OAN/URM-25 
211TV-7/U 
212TS-352/U 
21 6ME-6A/U 


FRFOUFNC Y  MFTFR 
FRFOUFNCY  MFTFR 
FREQUENCY  MFTFR 
SIGNAL  GFNERATOR 
RF  SIGNAL  GENERATOR 
TUBE  TESTER 
MULTIMETER 

ELECTRONIC  MULTIMETER 


R-109/r,RC 

RADIO  RFCEIVFR 

TM11-0898 

101PP-448/GR 

111 

POWER  SUPPLY 

6  VOLT 

OR  NEXT  ITEM 

102PP-281/GRC 

111 

POWER  SUPPLY 

12  VOLT 

OR  NEXT  ITEM 

103PP-282/GRC 

111 

POWER  SUPPLY 

24  VOLT 

OR  NEXT  ITEM 

104BATTERIES 

111 

130V  AND  6.3V 

IN  LIEU 

OF  POWER  SUPPLIES 

106BATTERY 

6V  AT  3.5  AMPERES 

OR  NEXT 

ITEM 

107BATTERY 

12V  AT  2  AMPERES 

OR  NEXT 

ITEM 

108BATTFRY 

24V  AT  1.5  AMPERES 

217TS-505/U 

271 

05  0  2 MO 

VARIOUS 

POINTS 

219TS-505/U 

211 

1  V130  VlO 

VARIOUS 

POINTS 

114  250UV-1V 

INPUT  VOLT  IF  TFST 

118  .78UV-30UV 

INPUT  VOLT  RF  TEST 

1432  400C-5KC 

INPUT  FRFO  AUDIO  FM 

TFST 

144  4.25MC-4.77MC 

INPUT  FRcO  IF  TFST 

148  20MC-79MC 

INPUT  FRFO  RF 

1552  15KC 

INPUT  MOD  RF  FM  TEST 

213  3V-173V 

OUTPUT  VOLT  AUDIO 

203TS-382/U 

AUDIO  OSCILLATOR 

204TS-505/U 

ELECTRONIC  MULTIMETER 

205AN/URM-79 

FREQUENCY  MFTER 

206SCR-211 

FREQUENCY  METER 

207AN/URM-80 

FRFOUFNCY  MFTER 
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?0RTS-174R/U  FRFQIJFNCY  MFTER 

209AN/URM-4R  SIGNAL  GENERATOR 

?1  OAN/URM-23  RF  SIGNAL  GFNFRATOR 

211TV-7/U  TUBE  TFSTFR 

212TS-332/U  MULTIMFTFR 

216ME-6A/U  ELECTRONIC  MULTIMETER 


R-110/GRC 
101PP-448/GR 
1 02PP-2B1 /GRC 
103PP-282/GRC 
104BATTFRIES 
106RATTFRY 
107BATTERY 
1 08BATTERY 
21 7TS-505/U 
219TS-505/U 
114  250UV-1V 
118  1.5UV-30UV 
1432  400C-3KC 
144  4.27-4.37MC 
143  20MC-33MC 
15  3  2  1SKC 
213  3V-173V 
203TS-382/U 
204TS-3n3/U 
205AN/URM-79 
206SCR-211 
207AN/URM-80 
208TS-1  74R/U 
209AN/URM-48 
21  r'AN/URM-23 
211  TV-7/11 
21 2TS-387/U 
21  AMF-6A/II 


RADIO  RECEIVER 
111  POWER  SUPPLY 
111  POWER  SUPPLY 
111  POWER  SUPPLY 
111  130V  AND  6.3V 

6V  AT  3.3  AMPERES 
12V  AT  2  AMPERES 
24V  AT  1.5  AMPERES 
271  050  0  2 MO 

211  1  VI 30  V10 

INPUT  VOLT  IF  TEST 
INPUT  VOLT  RF  TEST 
INPUT  FREQ  AUDIO  FM  TEST 
INPUT  FRFQ  IF  TEST 
INPUT  FRFQ  RF 
INPUT  MOD  RF  FM  TFST 
OUTPUT  VOLT  AUDIO 
AUDIO  OSCILLATOR 
ELECTRONIC  MULTIMETER 
FREQUENCY  MFTER 
FREQUENCY  METER 
FREQUFNCY  METER 
FREQUENCY  METFR 
SIGNAL  GENERATOR 
RF  SIGNAL  GENERATOR 
TURF  TFSTER 

multimeter 

ELECTRONIC  MULTIMETER 


TM1 1-0898 

6V0LT  OR  NEXT  ITEM 
12  VOLT  OR  NEXT  ITEM 
24  VOLT  OR  NEXT  ITEM 
IN  LIEU  OF  POWER  SUPPLIES 
OR  NEXT  I TFM 
OR  NEXT  ITEM 

VARIOUS  POINTS 
VARIOUS  POINTS 


RT-178/ARC-27  RECEIVER-TRANSMITTER  12860 

AN/ARC-27  RT-178/ARC-27  223-400MC  AM  VOICE 
101PRIMARY  POWER111  275  V  25.5AMPS  MAX 


213TS-375/U 
214TS-375/U 

113  .5V 

114  1UV-20UV 

115  5UV-1MV 

144  3.43MC-?0Mr 

145  330MC 

214  85XC-29.9MC 
233  23OMW-5O0MW 


211  1  V440  VlO 

271  1  1A  M010 

INPUT  VOLT  AUDIO  TEST 
INPUT  VOLT  IF  TEST 
INPUT  VOLT  RF  TEST 
INPUT  FRFQ  IF  TFST 
INPUT  FREO  RF 
OUTPUT  FREO  IF  TEST 
OUTPUT  POWER  AUDIO 


234  20-30MC44.8-5.7MC+3.45MC  3  IF 

233  9W  OUTPUT  POWER  RF 


TMI 1-5821-225-24 
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244  3.43MC-21.2MC 

201608-8 

2r'2AN/URM-25C 

?D7TS-8'Vu 

704FP-4/U 

2031-177 

20643 

207TS-378/U 

208MF-H/U 

209TS-382A/U 

21 0QS-8/U 

2UTS-297/U 

2123288 


OUTPUT  FREQ  IF  TEST 
StGNAL  GENERATOR 
SIGNAL  G^NFRATOR 
TFST  MFTFR 
FREQUENCY  MFTpR 

TURF  TF«TFR  MX-949/U  ADAPTOR 

WATTMFTPR  FLPMENT  0-23  AND  D-50 

VTVM 

WATTMETER 

AUDIO  OSCILLATOP 

OSCILLOSCOPE. 

OUTPUT  mftFR 

NOISE  AND  DISTORTION 


T-193/GRC-19 
T-193/GRC-19  1500KC 


RADIO  TRANSMITTFR 
-20MC  CW  VOICE  FRFQ  SHIFT  KFY 


101  111  22 

102  171  42 

107  171  9 

205TS-332/U  271  3 

215TS-505/U  211  3 

216TS-S03/U  211  80 

113  1UV-70UV  INPUT 

171  9A-42A  INPUT 

177  1.414A  INPUT 

143  300C-10<f  INPUT 

144  130IJV-7OMV  437KC  INPUT 

143  ,3Mr-31.9QMC  INPUT 

211  .4V-230V  OUTPUT 

273  80-IOOw 
1  38TV-7/U 
201 T  S-352/U 
202TS-305/U 
301TS-382/U 
307OS-8A/H 
40119-76 
404STOP  WATCH 

4037F1 700-4  AMMFTFR 

408TS-723/II  SPFCTRUM 


30 


MO10 

V10 

V10 

T£ST 


V 
A 
A 

0  20 

V I  73 
V2S0 
VOLT  RF 
CUR  DC 
CUR  RF  TFST 

FRF 0  AUDIO 
VOLT  if  TFST 
FRFO  RF  TFST 
VOLT  DC 
OUTPUT  POWFR  RF 
TUBE  TESTER 
MULTIMETER 

ELECTRONIC  MULTIMETER 
AUDIO  OSCILLATOR 
OSCILLOSCOPE 
RF  AMMFTFR 


TM1 1-0806 

V9999928.S  FOR  BEST  RESULTS  *.5VRFG 
7S0A  FOR  .5SEC0ND  INTERVALS 


KEY  CKT  SHORT  LOCATING 


60  SFCOND 


ANALY7FR 


AN/GRR-5 

RADIO 

RECEIVING 

SET 

080852 

TM1 1-295 

AN/GRR-5  1500KC 

-18MC 

AM  CW 

MCW 

102PP-308/URR 

112 

113 

V 

50-60C  455MA 

52,4  WATT 

103 

111 

6 

V 

6.9A  41, 4W 

104 

111 

12 

V 

3.22A  38, 6W 

103 

111 

24 

V 

2.85A  61. 2W 

106 

111 

90 

V 

27MA 

708TS-303/U 

271 

2 

0  43 

M010 

209TS-AOS/IJ 

211 

1 

V203 

V10 

210TS-303/U 

212 

63 

V380 

V10 
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115  SUV  INPUT  RF  TEST 

145  2S0C-18.91MC  INPUT  FREQ  RF  TEST 


244  455KC  IF 

215  10MW 

OUTPUT  POWER  AUDIO 

201AN/URM-25 

RF  SIGNAL  GENERATOR 

202TS-58B/U 

SIGNAL  GENERATOR 

203TS-585A/U 

OUTPUT  METER 

204SCR-711 

FRFOUFNfV  wftER 

204TS-4O4/U 

VTVM 

2061-177 

TURF  TFSTFR 

207TS-582A/U 

AUDIO  OSCILLATOR 

AN/PRC-8 

RADIO  SET 

TM1 1-4065 

AN /PRC-8. 9. 10  20 

-44 

,9MC  FM  VOICE  RT-1 74/PRC 

101RA-279/U 

111 

15  V 

BATTERY 

SEE  NEXT  ITEM 

1 02RA— 279/U 

111 

6  V 

BATTERY 

SEE  NEXT  ITEM 

1 03RA— 779/U 

111 

675  V 

RATTERY 

SEE  NEXT  ITEM 

104BA-279/U 

111 

154  V 

BATTERY 

21 1 TS-562A/U 

270 

2  0  4  MO 

277TS-404/U 

211 

2  V  20 

276TS-1R3/U 

711 

154  v  10 

145  250C-6KC 

INPUT  FREO  AUDIO 

144  4 .785—4 »  54MC 

INPUT  FREO  IF  TEST 

146  70MC-7R.6MC 

INPUT  FRFO  RF 

215  R4MV-775MV 

OUTPUT  VOLT  AUDIO 

255  .07MW-7.6MW 

OUTPUT  POWFR  AUDIO 

?64  1W-?W 

OUTPUT  POVFR  PF 

746  70Mr-67.7wr 
744  4.6Mr  IF 

OUTPUT  FRFO  TFST 

2647  14*r  F1FV. 
201T4-3S2/U 

AUDIO  OSC 

TM11-2684A 

202AN/URM-48 

RF  SIG  GEN 

TM1 1-1257 

2061-708 

IF  SIG  GFN 

TM11-317 

204TS-552A/U 

MULTIMETER 

TM11-5527 

2O8TS-505/U 

VTVM 

TM11-5511 

206TS-586A/U 

OUTPUT  METER 

TM11-5017 

207ME-11/U 

RF  WATTMETER 

2O0TS-174B/U 

FREQ  METETER 

TMll-5044 

20RTS-183/U 

RATTERY  TFSTFR 

TM1 1-2571 

?1 o TV— 7/u 

TURF  TFSTFR 

AN/PRC-9 
AN/PRC-9A. 10A 
101BA-279/U 

RADIO 

27-55MC  FM 
111  15 

SFT 

VOICE 

V 

RT-175/PRC 

BATTERY 

TM11-4065 

SEE  NEXT 

102BA-279/U 

111 

6 

V 

BATTERY 

SEE  NEXT 

103BA-279/U 

111 

675 

V 

BATTERY 

SEE  NEXT 

1 04BA-279/U 

111  135 

V 

BATTERY 

SEE  NEXT 

104AM-598/U 

21 1TS-552A/U 

111 

770  2 

0 

5  MO 

ALTERNATE 

POWER  SUPPLY 
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222TS-50S/U  211 

226TS-183/U  211 

1*3  750C-23K C 
1*4  4.27MC-4.33MC 
1*3  28MC-38.7MC 
213  85-775MV 
233  .03MW-23MW 
233  .8W-2W 
?*3  77MC-30MC 
7*3  7«Mr-*3.7Mr 
2337  *Kr-l7KC 
201T3-382/U 
?0?AN/URM-48 
2031-703 
204TS-352A/U 
203TS-303/U 
206TS-385A/U 
207Mf-ll/U 
208TS-174B/U 
209TS-1B3/U 
2 1 OTV-7/U 


2  V  20 

133  V  10 

INPUT  FRFQ  AUDIO 
INPUT  FRFQ  IF  TFST 
INPUT  FREQ  RF 
OUTPUT  VOLT  AUDIO 
OUTPUT  POWER  AUDIO 
OUTPUT  POWER  RF 
OUTPUT  FREQ  TFST 
OUTPUT  FPFO  RF 
OUTPUT  MOD  RF  TFST 
AUDIO  osr 
RF  SIG  GFN 
IF  SIG  GFN 
MULTIMFTFR 
VTVM 

OUTPUT  METER 
RF  WATTMETER 
FRFQ  MFTFR 
BATTERY  TESTER 
TUBE  TESTER 


TM11-268AA 

TM11-1257 

TM11-317 

TM11-5527 

TM11-5511 

TM11-5017 

TM11-504* 

TMH-2571 


AN/PRC-10 
101BA-279/U  111 

102BA-279/U  111 

103BA-279/U  111 

1 04BA-279/U  111 

21 1TS-332A/U  270 

216TS-303/U  211 

226TS-1 83/IJ  211 

1*3  230C-2.3KC 
1*4  4.27MC-4.33MC 
1*3  38MC-S4.SMC 


RADIO  SFT 


15 

V 

6 

V 

675 

V 

13S 

V 

2 

0  5 

MO 

3 

V 

10 

133 

V 

10 

INPUT 

FRFQ 

AUDIO 

INPUT 

FRFQ 

IF  TEST 

INPUT 

FRFQ 

RF 

TM11-4065 
BATTERY  SEE  NEXT 
BATTERY  SEE  NEXT 
BATTERY  SEE  NEXT 
BATTERY 

VARIOUS  POINTS 


213  8SMV-773MV 

233  .03MW-7.3MW 

234  1W-2W 

235  .8W-1.3W 
243  38MC-59.2MC 
2552  4KC-17KC 
201 TS-382/U 
202AN/URM-48 
2031-208 
204TS-332A/U 
7D3TS-505/U 
206TS-585A/U 
707MF-11/U 
208TS-174B/U 
209TS-183/U 
210TV-7/U 


OUTPUT  VOLT  AUDIO 
OUTPUT  POWER  AUDIO 
OUTPUT  POWER  TEST 
OUTPUT  POWER 
OUTPUT  FREQ 
OUTPUT  MOD  RF  FM  TEST 
AUDIO  OSC 
RF  SIG  GEN 
IF  SIG  GEN 
MULTIMFTFR 
VTVM 

OUTPUT  MFTFR 
RF  WATTMFTFR 
FRFQ  MFTFR 
BATTERY  TESTER 
TURF  TESTER 


TM11-2684A 

TM11-1257 

TM11-317 

TM11-3527 

TM11-5511 

TMl 1-5017 

TM1 1-3044 
TM11-2371 
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AN/PRC-10A 

RADIO  SFT 

TM11-4065A 

f  101BA-279/U 

11  V 

BATTERY 

l  102RA-279/U 

A  V 

BATTERY 

103BA-279/U 

671  V 

BATTERY 

104RA-279/U 

ni  v 

8ATTERY 

|  212TS-101/U 

270 

1  0  10 

MO 

[  21 itf-fos/u 

211 

i  vni 

V 

2"1 TS-182A/U 

AF  OSC 

,  J'VTS-lflVU 

BATTERY  TESTER 

201ME-6A/II 

VTVM 

V  znATS-S^S/U 

VTVM 

7r)8T$_174B/U 

FRFQ  MFTFR 

/  7f1A  TS-112A/U 

Ml  IL  T  !  MFTFP 

7r»7T1-181A/M 

OUTPUT  MFTFR 

1  ?n«Mp-n/M 

RF  WATTMFTFR 

20RAN/URM-48 

RF  0 If 

j  ?1"AN/URM-21 

IF  OFF 

{  21 1 1  P-1 71/U 

PANORAMtC  INDICATOR 

( 

i 

AN/URC-4 

RADIO  SFT 

110156  TM11-510 

,  AN/URC-4  RT-159/URC- 

■4  120-260«C  AM 

VOICE  OR  MCW 

101 

1 1  1 

1  21  V 

i  1  ni 

1 1  1 

121  v 

201 TS-1S2/U 

21  1 

121  V14S 

V10 

r  2"7TS-1S2/U 

271 

180  0270 

xoin 

J  2oiT<;-i«i?/ii 

211 

6  V  10 

vio 

1  121  41MA-120MA 

INPUT  CUR  DC 

21  1  200UV-1MV 

output  volt 

RF 

24  5  120MC-240Mf 

OUTPUT  FRFO 

RF 

2H  1AMW 

OUTPUT  POWER 

RF 

.  20<,T«;.1S2/U 

MULT  I MFTFR 

^oir«i-684/uRH-^n 

V 

analyzer 

TT-7  6/GGC 

tflftyp^wri tfr 

SFT 

TM11-2225 

101 

112 

111  V 

50  TO  60  CPS  150W 

202TS-297/U 

271 

1  0  21 

no 

CONTINUITY  TESTS 

[  205TS-297/U 

21  1 

1  VI 20 

V 

VOLTAGE  DROP  MEASUREMENTS 

201TS-297/U 

MULTIMETER 

401TS-385/GG 

[ 

DISTORTION  TEST  SET 

ALTERNATE  TS-2/TG 

1 

RT-77/GRC-9 

RFCFIVFR  TRANSMITTER 

62016  TMII-0261 

j  AN/GRC-9.9A.9X. 

9Y  RT-77/GRC-9  2-12MC  AM  CW 

MCW  PHONE 

1  mny-88/GRC-O 

DYNAMOTOR 

6-12-24V  BAT  OPERATION 

1140Y-105/GRC-9X 

DYNAMOTOR 

24V  ONLY  IN  LIEU  DY-88/GRC-9 

i  127BA-48 

RATTERY  PACK 

FIELD  OPERATION-AND  RCVR  TEST 

128GN-18 

GENERATOR 

FIELD  OPERATION-AND  RCVR  TEST 

1  217TS-505/U 

t 

1 

211 

1  V580 

vio 

VARIOUS  POINTS 

l 

i: 
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??OTS-56?/ll  771 

6  0220  K010 

116  10UV-S0OMV 

INPUT  VOLT  RF 

1451  ?6AC-6XC 

INPUT  FRFO  AUDIO 

1441  466-466X0 

INPUT  FRFO  IF  TFST 

1461  7MO-12MO 

INPUT  FRFO  RF  TFST 

1661  50MC 

INPUT  FRFO  RF  TFST 

?17  7MW-16MW 

OUTPUT  POWER  AUDIO 

2?6  .1A-.7RA 

OUTPUT  CUR  RF 

244  466KC  IF 

266  1MW-90MW 

OUTPUT  POWER  ADD tO 

246  700C-1.1XC 

OUTPUT  FREQ  AUDIO  TEST 

246  11.7MC-12MC 

OUTPUT  FRFO  RF 

256  1W-16W 

OUTPUT  POWER  RF 

4  01  FR-67/II 

FRFO  COUNTER 

41 1 0S-8 A/U 

oscilliscopf 

407AN/IIPM-Q 

FRFO  MFTFP 

4P5MF-AA/II 

AC  VTVM 

40AI C-76 

RF  MFTEP  AMMFTER  0 

407TS-562/U 

MI|(.T  JMETFR 

406TS-6B7A/U 

AF  OSCILLATOR 

4  0BT  S— 605  /U 

VTVM 

41  OAN/ljRM-26 

SIGNAL  GENERATOR 

0-6  AMPFRF* 


AN/GRC-46  RAOIO  TELE  TYPwR  l  TER  SET  12060  TMI 1-5815-204-55 

1"1PATTFRY  111  276  V  VEHICLE  TYPE 

Aiu/GRC-46  AN /VRC-7B  J-668/C.R  60  WORDS/MlN  2?MS  IMPULSES 


7i"MTF_5C74/t| 

?«>TS-','S/|I 

205TS-5R5/GG 

?r,4pp_Q7fl/Fp 

?n«iTS-?/T  r, 

?O^L0OP  PWREIIPI.V 

?<".7jT_QBq/FG 

4niTs_5p6/ftG 

4nAT-lPE/r,RC-IR 

40aR_5Q?/URR 

407AN/GRC-46 


Mill  T  JMCTPB 
VTVM 

01 S TORT l ON  TFST  SFT 
POWER  <ii|PP|_Y 
YFYER 

PWR  SUPPLY 
TFLETYPWRITFR 
01 S TORT  I ON  TFST  SET 
RADIO  TRANSMITTER 
RADIO  REfFIVFR 
TFLFTYPFWRITER  SFT 


DC 


MONITOR 

OTHFR  THAN  ONE  UNDFR  TEST 


J-668/GR  INTERCONNECTING  BOX  12060  TMI I-5815-20A-S5 

IOoratTFRY  111  275  V  BATTERY-VEHICLE  TYPE 

201TS-SS2R/II  mulTIMFTFR 

40?TT-988/FG  TELETYPEWRITER 


AN/GRC-59  RAOIO  SET  111964 

AN/GRC-in  T-255/GRC-10  R-126/GRC-10  54-71MC  FM  FONE  KEY 
ini  11?  117  V  60  CPS 

10?  112  250  V  60  CPS 


TMI 1-614 
FAX 
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104  i*? 

104  HI 

219TS-442/U  211 

?21TS-->42/H  ?1? 

277TS-442/U 

717  -soDPtIADo 

214  .HIV-100MV 

?4-»  i?4o-?''<r 

244  14. 14-14. 04Mr  4.4 

?44  7.7MC-70.OMC 

201  TS-442/H 

2rt?TS-404/ll 

207MF-6A/II 

204TV-2/U 

704TV-7/U 

206AN/URM-48 

707TS-487/U 

?0BTS-118/A° 

?noiP_170/U 

ATS-4R4/U 
7 1  1  T  4—724/1 1 

71 7SCR-71T 

71  4TS-1 74/U 
21  4FR— 67/11 
71 4TS-479/U 
2 1  6AN/URM-3? 
718TS-497/URR 


292 

526 

1 

7 


w 

w 


60CPS 


V540  V10 

V280  V10 

2  08  MOlo 

OUTPUT  AUOI0 
OUTPUT  VOLT  RF 
OUTPUT  FRFO  AUO 1 O 
7MC  7  IF 

OUTPUT  FPFO  RF 

Mt  iltimftfr 

VTVM 

VTVM 

TURF  TESTER 
TU9F  TESTER 
SIGNAL  GENFRATOR 
audio  oscillator 

RF  WATTMFTFP 
PANORAMtC  INDICATOR 
OUTPUT  MFTFP 
SPFCTRIIM  ANALVZFR 
FRFOUFNCV  *FTFR 
FRFOUFNCV  METFR 
FRFQUFNCV  MFTFR 
FIELD  STRENGTH  METER 
FRFOUFNCV  MFTFR 
SIGNAL  GENERATOR 


HI  FRFO  44  MC  AND  ABOVE 


l OW  FRcO 
Hi  FRFO 


LOW  FREO  BELOW  44  MC 


PuR 


AN/TMO-4 
AN/TMO-4,44 
101FXTFRNAL 
704TS-447/M 
204T  S-447/M 
704TS-442/U 
244  10-220CPS 
2nl TS— 442/U 

207TS-64C/FMQ-1 

4O7OSCILLOSCOOF 

4^1 TS-64C/FM0-1 


RADIOSONDF  RFCORDFR 
14ROMO  AM 


117 

104 

Vl  75 

71  1 

4 

V400 

717 

05 

V444 

771 

12 

0  40 

V 

V 

V 
MO 


RFCORDFR 

MULTIMFTFR 
FRFOUFNCV  STANDARD 

OSCILLOSFOPF 
FRFOUFNCY  STANDARD 


30944 


TMI 1-2436 


40  TO  64C  225  TO  274  W 
DC 
AC 
R 


AN/GM0-1A 


RAWIN  SFT 


AN/GMD-1A  1660- 

1740MC  AM 

OR  FM 

101 

11? 

114 

VI  29 

V 

10? 

14? 

1 

KW 

71 1 TS-404/U 

211 

7 

V4D0 

V  5 

21 4TS-S38A /U 

71? 

4 

V390 

VI  0 

214TS-438A/U 

771 

12 

0  26 

M010 

744  30MC  IF 

70 1 TS— 249 A /UP 

oscilloscope 

DFPOT 

707TS-44A/AP 

OSCILLOSCOPF 

FIFLD 

082054  TMI 1-271 A 

50  TO  65  CPS 
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20ATS-768/U 

20ATS-SOS/U 

206TS-A97/URR 

20 7TV-7/U 

?r'8TV-?/D 

20QTS-SS8A/H 

21«TS-?97/U 


XT  At.  RFCTIFIFR  TFST  SET 
VTVM 

SIGNAL  GFNFRATOR 
TURF  TEST  SFT  FIELD 
TURF  TE«1T  SET  DFPOT 
TFST  SFT 
MULT1METFR 


RT-66/ORC 


rfcfivfr-transmtttfr 


TM11-0289 


RT-66/GRC  ?''->7.9m r  FM  VOICF  AND  PING 


10?STORAGF  A  ATT  111 
1 OAPP— 1  OR /GR  lit 

271TS-SOS/II  ?71 

277TS-SOS/U  ?U 

27STS-SOS/U  211 

IIS  SV-IOV 
11  A  2PMV-1V 
11 S  .SUV-IOMy 
IAS  1FC 

1  a  a  i  ,A**r-s.sp«r 
IAS  JMr-I^DMr 
ISA?  is*r 
771  11IIA-1ADMA 
?11  7W-16W 

7 AA  A.AS-S.ASMf-H  ,AMf 


1? 

6S 

6 

OS 

IS 


V 

V 

0  IS 

V  160 
VASO 


S9SMA 

MO  A 

V99999VALUES  SHOWN  ARF  TOL  RANGE 
V  A 

INPUT  VOLT  AUDIO 
INPUT  VOLT  IF  TFST 
INPUT  VOLT  RF  TFST 

Input  fpf o  audio 
Input  fpfo  if  tfst 

INPUT  FPFO  RF  TFST 
INPUT  MOD  RF  FM  TFST 
OUTPUT  ftlR  Of 
OUTPUT  POWER  RF 
7  IF 


7 AS  S,OSMC-?7Mf 

201 AN/URM-AR 

7RO  s 1 MPSON  ISA 
AAOTS-SS7/U 

ASOSIGf  SFS71-10 

A60TS-17A/U 

AP^TS-SRS/ll 

OUTPUT 

FREO  RF 

SIGNAL  GENERATOR 

RF  AMMFTER  0-1  AMPS 
MULTIMFTFR 
MICROAMMFTFR 
FRrOUFNCY  mFTFR 
OUTPUT  MFTFR 

1  01  STORAGF  RAT  HI 

12 

V 

AUTOMOTIVE  TYPE 

RT-67/GRC  27-S8.9MC 

FM  VOICE 

AND  1600C  RING 

102PP-109/GR  111 

POWER  SUPPLY 

272TS-SOS/U  ?71 

S 

0110  ICO 

approx 

62ATS-50S/U  271 

6 

0  2  MO 

VARIOUS  POINTS 

62STS-SOS/U  211 

77 

VASO  V 

-27  +ASO 

IIS  SV-10V 

INPUT 

VOLT  AUDIO 

1 1  A  S.BUV-1V 

INPUT 

VOLT  IF  TFST 

118  .SUV-IOMV 

INPUT 

VOLT  RF  TFST 

171  7MA-S9SMA 

INPUT 

CUR  DC 

IAS  1KC  1  SRC  DEV 

INPUT 

FPFO  AUDIO 

1 AA  1  .SS8MC-5.ASMC 

INPUT 

FRFO  IF  TFST 

IAS  27MC-S8.9MC 

INPUT 

FRFO  RF  TEST 

1SS2  1 SKC 

INPUT 

MOD  RF  FM  TEST 

?71  AUA-1 oOUA 

OUTPUT 

CUR  DC 

22S  «SA 

OUTPUT 

CUR  RF 

2AS  S.0AMC-S.96MC 

OUTPUT 

FREO  RF 
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2"1  TS-404/U 

?0?TS-?<>7/H 

204MF-6A/U 

2''47F871-i<» 

2'>4TS-484A/U 

2«6TV-2/U 

207AN/URM-48 

208AN/URM-24 

200TS-782/U 

?1  ''T*J-7?‘8/tl 

21  1FR-67/U 

212MK-147/GRC 

21 7TS-174/U 

214SCR-211 

214TS-1 74/U 


1 01  STORAGE  RAT 
1 0?PP- 1 09/GR 
222TS-4ns/U 
624TS-4D4/U 
624TS-A04/U 
117  7V-10V 
114  ?oiiv-1V 
114  .SHV-IOMV 
171  7MA-49S*A 
147  Hf  HKC  OFV 
144  1.17-4.44MC 
144  7RMC-44.0MC 
144?  1  4XC 
??1  4UA-100UA 
2?4  . 4 A 
244  7.0S-44MC 
277  2W-16W 
201TS-404/U 
202TS— 297/U 
207ME-6A/U 
2047FB71-1R 
204TS-484A/U 
2"6TV-2/U 
207AN/URM-48 
208AN/URM-24 
209TS-182/U 
21"TS-7?VU 
21 1FR-67/U 
212MK-147/GRC 
21 7TS-1 74/U 
214SCR-21 1 
214TS-174/U 


RT-70/GRC 


ELFCTRONtC  MULTIMETER  DC  VOLT  OHMMETER 
MULTIMFTFR 

ELECTRONIC  MULT1MFTFR  AC  VOLTMETER  .001UF  SHUNT 
mKROAMPERF  METER  0  TO  100  UA 

OUTPUT  MFTER  600  OHMS 
TURF  TFSTFR 
SIGNAL  GENERATOR 
FR  SIGNAL  GENERATOR 
AUOIO  OSCILLATOR 
SPECTRUM  ANALYZER 
FRFOUFNCY  MFTFR 
TEST  FACILITIES  KIT 
FREQUENCY  MFTFR 
FRFOUFNCY  MFTER  SFT 
HFTFROOVNF  FRFQ  mptfr 


111  12  V 

111  POWER  SUPPLY 
271  4  0110  ICO 

271  6  0  2  MO 

211  27  V4S0  V 

INPUT  VOLT  AUOIO 
INPUT  VOLT  IF  TFST 
INPUT  VOLT  RF  TFST 
INPUT  CllR  OC 
INPUT  FRFO  AUDIO 
INPUT  FRFO  IF  TEST 
INPUT  FREO  RF  TEST 
INPUT  MOO  RF  FM  TEST 
OUTPUT  CUR  OC 
OUTPUT  CUR  RF 
OUTPUT  FREO  RF 
OUTPUT  POWER  RF 
ELECTRONIC  MULTIMETER  DC  VOLT  OHMMETER 
MULT  I MFTFR 

ELECTRONIC  MULTIMETER  AC  VOLTMETER  .001UF  SHUNT 

MICROAMPERE  METER  0  TO  100  UA 

OUTPUT  METER  600  OHMS 

TUBE  TFSTFR 

SIGNAL  GENFRATOR 

FR  SIGNAL  GENERATOR 

AUDIO  OSCILLATOR 

SPECTRUM  ANALYZER 

FRFOUFNCY  METER 

TFST  FACILITIES  KIT 

frequfncy  meter 

FREQUENCY  METER  SET 
HETFROOYNF  FREO  MFTER 


AUTOMOTIVE  TYPE 
APPROX 

VARIOUS  POINTS 
-27  +4S0 


RECEIVER  TRANSMITTER 


TM1 1-0290 
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RT-70/GRC  47-58. 4MC  FM  VOICE 


10^pp.448/GR 
lOfcPP-281/GRC 
107PP-7B2/GRC 
11rtRATTFRv 
1 1 1 R ATTFRV 


V 1 RRATOR  PWR 
VIBRATOR  PWR 
VIBRATOR  PWR 
AV  VEHICULAR 
17WFW1CULAR 


SUPPLY 

SUPPLY 

SUPPLY 

TYPF 

TYPF 


1 1 7RATTFOV 
11*  .25V-.45V 
1 1  A  12UV-7V 

lis  •siiv-801  iv 

121  28MA-415MA 

1*4  *noc-4KC  1  SXCDFV 

144  1  •  74-1  S**C 

1*4  47MC-5RMC 

154?  14*C 

714  .4V-40V 

771  .4 MA-4MA 

??4  PO-IOOMA 

?44  14Mr-*.1.4Mr  ?  TF 

2S4  ?n<C  r>FV. 

244  sr'^Mw 


74VVFHICULAR  TYPF 
INPUT  VOLT  AUG !  <4 
INPUT  V^IT  IF  TFST 
INPUT  VOLT  RF  TFST 
INPUT  OUR  DC 
INPUT  FRFO  AUDIO 
INPUT  FRFO  IF  TEST 
INPUT  FRFO  RF  TFST 
INPUT  MOD  RF  FM  TEST 
OUTPUT  VOLT  AUDIO 
output  ruR  nr 
OUTPUT  ruP  RF 


OUTPUT  POwFR  RF 


20 1 T  S-SOS /U 

?0?ME-6A/U 

20*TS-*52/U 


ELECTRONIC  MULT1METFR 
ELECTRONIC  multinftfr 
nulTIMFTFR 


2°4TS-5R5 /U 


OUTPUT  MFTFR 


204TS-174/U 

706*tv-7/(l 

2n7AN/URM-48 

?08RT-7O/r.RC 

2°RTS-*R8A/u 

21"TS-4R7A/U 


FREQUENCY  METFR 
TURF  TFST  SET 
SIGNAL  GFNFRATOR 
RFCFIVPR  TRANSMITTER 
SIGNAL  GFNFRATOR 
Aumo  osriLi  atop 


6  VOLT  OR  NEXT  ITEM 
12  VOLT  OR  NEXT  1 TFM 
24V  HOUSED  IN  AMP. AM-65/GRC 
OR  NFXT  ITEM 
OR  NEXT  I TFM 


TM1 1-0290 


AN/GSA-7 

RADIO  SET  CONTROL 

50758 

TMI I -5135-15 

AN/GSA-7  15-7SC 

RING 

ON  W! RF 

. 16O0C  RING  ON 

RADIO 

101RATTFRY 

111 

22 

V  *0 

V 

VEHICLF 

TYPE-OR  AC  LINE  PWR 

102 

11? 

1  IS 

V 

10 

OR  2*0V 

50-400CPS  OR  BAT. PWR 

104 

112 

?40 

V 

10 

OR  115V 

S0-40CPS  OR  BAT. PWR 

104 

1*0 

2* 

w 

21 7MF-77/U 

271 

4 

0  44 

moio 

214MF-77/II 

217 

a* 

v?*o 

V10 

214MF-77/U 

211 

1 

V108 

V10 

11*  77.SMV-70V 

INPUT 

VOLT 

AUDIO 

1*0  2SW 

INPUT 

POWER 

144  20C-1.6XC 

INPUT 

FREO 

AUDIO 

21*  .1V-40V 

OUTPUT 

VOLT 

AUDIO 

704SG-1S/PCM 

704FR-67/U 

20STV-2/U 

206TS-*82/U 

207TA-44/PT 

208MF-77/II 


SIGNAL  GFNFRATOR 
FREQUENCY  MFTFR 
TURF  TFSTFR 
AU0I0  OSCILLATOR 
F1FL0  TELEPHONE 
MULTIMETER 
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RC-2S9 


101  111 

10?  Ill 

101  111 

2011-166 

2021-166  771 

2011-166  211 


405TS-152/U 

406TS-182A/U 


AN/TCC-1 1 

200TS-S62/U  211 

?1^T1-112/1)  ?■»! 

Ill  ?.1V 

141  l*C-6Rlcr 

211  1 • AMV— 1 4^V 

21?  .?5V-7.75V 

?oits-717/tcc-ii 

?oats-797/u 

204TV-7/M 

?O5TS-402/U 

2P6TS-1S2/U 

2071G-71 

208MF-6/II 

40«mF-71 /FCC 


REMOTE  CONTROL  SET 


AS  V  10 

IS  V  10 

IV  10 

VOLTOHmmftFR 

io  n  is  xoio 

1  V  is  vio 

MULTIMETFR 


AIIOIO  OSCILLATOR 


20653  TM1 1-2667 


TELEPHONE  REPEATER  91653  TMII-21A8 

A  2  V 1  AO  V  SEPARATE 

1  78  O  116  O  SEPARATE 

INPUT  VOLT  AIIOIO 
INPUT  FRFO  AIIOIO  TFST 
OUTPUT  VO|  T  or 
OUTPUT  VOl*  AC 
TFST  SFT 
MULT IMFTFR 
TURF  TFSTFB 
ATTENUATOR 
MULTIMETER 
SIGNAL  GENERATOR 
VTVM 

AIIOIO  LPVEL  MFTFR 


AN/TNS-3 

SOUND 

RANGING 

SFT 

080156 

TM11-2552A 

AN/TNS-1  f,0-100r 

1R0-140/TNS 

SOUND 

RFCORDER 

PART  OF  AN/TNS-3 

6AN/PRC-10 

RADIO 

SFT 

EQUIP  REO  BUT  NOT  SUPPLIED 

101 

111 

56 

V  61 

V 

DYNAMOTOR 

INPUT 

102 

121 

A7 

A 

DYNAMOTOR 

INPUT 

101 

111 

10 

W  11 

W 

DYNAMOTOR 

INPUT 

208TS-297/II 

271 

1 

0  2 

MO 

70PT  S— 297/U 

211 

7 

V676 

V 

21 OTS-2R7/U 

217 

B 

VI  50 

V 

2  o 1 t  S— 297 /U 

MIItT  IMFTFR 

204SCP-10O-A 

RADIO 

SFT 

20SI-1S1 

OSCILLATOR 

206RC-106O 

OSCILLOSCOPE 

207TS-S0S/U 

ELECTRONIC  MULTIMETER 

ALT. VTVM  TO 

BE  10  MO  MIN  IMP. 

I 


SR-22/PT 
SA-27/PT  ?0C 

MANUAL  SWITCHBOARD 
PING, APPROX  5000C  VOICE 

110757 

TM11-2202 

101 

111  1  V 

2  RATTFRIES 

IN  SERIES 
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107 

701  TS-19'V" 
202M-222 

112 

00  V100 

TEST  SFT 
CONVFPTFP 

V 

RINGING  GENERATOR  FUNCTION 

205TS-352/U 

271 

115  010 

<0 

CONTINUITY.RECTIFIER»T301 

206TS-3S2/U 

21 1 

3  V 

BATTERY  SOURCE 

207M-222 

212 

90  V10O 

V 

EXT  20C  SIG  ACTIVATE  INOICATC 

401SG-15/PCM 

40?MF-22/PCM 

4  3T  S— 35  2 /U 
4041-181 

SIGNAL  GFNFRATOR 
DFflBFL  MFTFR 

MULT  IMF TFP 

TFST  SFT 

PART  OF  TS-140/PCM 

PART  OF  TS-140/PCM 

40ftAN/PTM_6 

4 07 T  3— 1 40 /PCM 

TFLpPHONF  TFST 
TFST  SFT 

SFT 

ALTFRNATF  FOR  1-142 

CONTAINS  OB  MTR  AND  SIG  GEN 

[ 

( 


SB 


SB-86/P  TELEPHONE  SWITCHBOARD 

-86/P  70C  PING. APPROX  250OC  VOICF 


101 

111 

20 

V  765 

vio 

102 

111 

15 

V  265 

vio 

1  os 

111 

3 

V 

10 

104 

111 

7 

V 

10 

?OSTS-35?/U 

711 

70 

V  765 

vio 

204TS-3S7/U 

771 

87 

0  51 

K010 

4021-142 

COMPOSITE  MEASURING 

403SG-15/PCM 

SIGNAL 

GFNFRATOR 

4O4MF— 72/PCM 

OECIBFL 

MFTFR 

90955 


201TS-357/U 

2021-181 


MULTI hPtFR 
TFST  SFT 


TMI 1-4134 


l 


TA-l/PT  TELEPHONE 


101 

111 

56 

V  67 

102 

171 

42 

A 

103 

131 

SO 

W  33 

203 

271 

60 

0  47 

204 

217 

65 

V  80 

401TS-352/U 

211 

65 

V  80 

20 1 TS-297/U 

MULTJMFTER 

2071-142 

TFST 

SET 

100989  TMI 1-5805-243-35 

V  OYNAMOTOR  INPUT 

DYNAMOTOR  INPUT 
W  OYNAMOTOR  INPUT 

K010 
V10 
V10 


I  TA-312/PT 

i  101TA-312/PT 

203TS-352/U 
302TS-352/U 
|  201TS-352/U 

(  202AN/PTM-6 


[ 


TELEPHONE  SFT 
1113  V 

271  85  0  41  K010 

211  38  V  46  V 

MULTIMETER 
TEST  SET 


122757  TMII-2155 

BATT  INTERNAL  OR  EXTERNAL 
TROUBLE  SHOOTING 
BUZZER  MIN  VOLTAGE 
TROUBLE  SHOOTING 
TROUBLE  SHOOTING 
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AN/PGC-l 

teletypfwriter 

SET 

82A59 

TMI 1-5815-206-35 

101 

112 

105 

V125 

V10 

50  TO  60 

CPS  OR  DC 

102 

111 

105 

V125 

V10 

205TS-297/U 

211 

105 

V125 

V10 

206TS-297/U 

212 

105 

V125 

VlO 

207TS-297/U 

771 

90 

0360 

010 

4012M-21/U 

271 

8 

MO 

MINIMUM 

INSULATION  RESISTANCE 

201TS-297/U  MULTIMETER 

2022M-21/U  OHMMETER 

204TS-383/GC  DISTORTION  TEST  SET 


AN/TCC-7 


TELEPHONE  TERMINAL 


TM11-2139 


101 

112 

1035  V1265  V 

49 

TO 

65 

CYCLES 

102 

112 

207  V253  V 

49 

TO 

65 

CYCLES 

103 

132 

790  W 

209ME-6/U 

211 

25  V  1150  KV  5 

21 1TS-352/U 

212 

36  V  1  KV10 

MULTIMETER 

21 2TS-352/U 

271 

036  0  3  M010 

213  15MV-7.75V 

OUTPUT  VOLT  AUDIO 

243  1KC-194KC 

OUTPUT  FREO  AUDIO 

273  0DR-7ODR 

OUTPUT  LEVELS 

2niTS-402/U 

ATTENUATOR 

2022M-3/U 

ANALYZER 

203MF-6/U 

VTVM 

204FR-67/U 

FREO  MFTFR 

205SG-15/PCM 

SIG  GFN 

206SG-71/FCC 

SIG  GEN 

207ME-71/FCC 

AUDIO  LEVEL  METER 

2081-177 

RT-494/APX-44 
AN/APX-44  RT-494/APX 


TUBE  TESTER 

RADAR  RCVR-XMTR  072760 

44  1030MC  RCVR» 1090MC  XMTR 


TMI 1-5895-217-15 


204AN/URM-105 

212 

6 

V115 

V10 

TROUBLE  shooting 

205AN/URM-105 

271 

1 

0 

225 

M010 

TROUBLE  SHOOTING 

206TS-505/U 

211 

1 

V260 

V  10 

TROUBLE  SHOOTING 

325240A 

144 

35 

MC 

75 

MC 

SWEEP  RATE  60CPS 

327AN/USM-81 

2409 

6 

MC 

10 

APPROX 

330240A 

145 

1027KMC 

1033KMC 

BW  6  TO  8  MC  AT  3DB 

331N410A 

216 

1090KMC 

1 

BW  6  TO  8  MC  AT  3DB 

334612 

1539 

1030KMC 

A/C  ADJUSTMENT  50  PERCENT 

335AN/USM-81 

500 

C 

1 

KC 

PULSE  RATE 

336180A 

1939 

1 

US 

10 

L  MICROSECOND  PULSE 

341 AN/USM-81 

2929 

35 

US 

55 

US 

PULSE  WIDTH 

345612 

146 

1030KMC 

SIG  INPUT  -76DBM 

244  60MC  IF 
2A29  2US-9US 
2529  1US-120US 
401612A 
402180A 
403650B 


OUTPUT  PULSE  TEST 
OUTPUT  PULSE  TEST 
SIGNAL  GENERATOR 
MARKER  GENERATOR 
POWER  BRIDGE 


FINAL  TEST 
FINAL  TEST 
FINAL  TEST 
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404612* 

4053002-20 

406N410A 

407756A-10 

408805 

4094158 

410AN/USM-81 

419650B  212 

307AN/USM-10S 

309631-0 

310628-A 

318AN/UPM-15 

319TV-2/U 

320TV-7/U 

321TS-268/U 

322TS-110O/H 

323AN/UPM-98 


DETECTOR 

DtRECTlONAL  COUPLER 

WAVEMFTFR 

ATTENUATOR 

SLOTTED  LINE 

STANDING  WAVE  IND 

OSCILLOSCOPE 

251  W  1  KW 

ELECTRONIC  MARKER 

BOLOMETER 

BOLOMETER 

PULSE  GENERATOR 

TUBE  TESTER 

TUBE  TESTER 

XTAL  RECT  TESTER 

TRANSISTOR  TESTER 

RADAR  TESTER 


FINAL  TEST 
FINAL  TEST 
FINAL  TEST 
FINAL  TEST 
FINAL  TEST 
FINAL  TEST 
FINAL  TEST 

PEAK  PWR  REQUIRES  FORMULA 

HEWLETT-PACKARD 

PRD 

PRD 

HEWLETT-PACKARD 

HEWLETT-PACKARD 

HEWLETT-PACKARD 

HEWLETT-PACKARD 

HEWLETT-PACKARD 

HEWLETT-PACKARD 


R-445/ARN-30 
R-445/ ARN-30 
101DY-86/ARN-30  111 
207TS-3S2/U  211 

208TS-352/U  271 

144  30C-10KC 

145  8UV-1 °MV 
213  .7V-12V 
401TS— 352/U 
402SG-66ARM-5 
403ME-6B/U 
404202-B 
4051-50 
406TS-11/AP 


RADIO  RECEIVER 
275  V 

05  V270  V10 

4  0  25  M010 

INPUT  FREO  AUDIO 
INPUT  VOLT  RF 
OUTPUT  VOLT  AUDIO 
MULTIMETER 

signal  generator 

VTVM 

FM  SIG  GENERATOR 

VOLTMETER 

MILLIAMETER 


52559  TMI I -5826-207-24 

DYNAMOTOR  1.7  AMPS 


CV-265/ARN30A 

101 

205TS-352/U  211 

206TS-352/U  271 

207ME-6B/U  212 

4011-50 
402TS-352/U 
403ME-68/U 
404SG-66/ ARM-5 


SIGNAL  DATA  CONVERTER 
28  V 

7  V240  V 

55  0  2  MO 

01  V  45  V 

VOLTMETER 
MULTIMETER 
VTVM 

SIG  GENERATOR 


52959  TMI 1-5826-207-24 

450MA  EILAMENT 
DC 

AC 


AN/ARN-59 

AN/ARN-59  .19-1.74MC 


101 

10? 


Ill 

121 


DIRECTION 

275  V 

28  A 


FINDER  SET 


10 

10 


091258  TMI 1 -5826-206-35 
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214AN/URM-105  211 

215AN/URM-105  271 

244  142.5  IF 
215  10UV-1MV 

245  200KC-1.7MC 
201AN/URM-105 
202TV-2/U 
203MF-26A/U 
204AN/URM-25F 
205TS-382A/U 
206MX-1471/U 
207TS-723A/U 
208AN/ARM-42 
209TS-585/U 
210AN/URM-32 
211STOP  WATCH 
21 2TS-352/U 


1  V125  V10 

12  0  14  M025 

OUTPUT  VOLT  RF 
OUTPUT  FREO  RF  TEST 
MULTIMETER 
TUBE  TESTER 
VTVM 

SIGNAL  GFNFRATOR 
AUDIO  OSCILLATOR 
INSTR  SHUNT 
SPECTRUM  ANALYZER 
RADIO  TFST  SET 
OUTPUT  METER 
FREQUENCY  METER 

MULTIMETER 


AN/ARC-44 


RADIO  SFT 


120456 


TM11-517 


AN/ARC-44  RT -29 4 /ARC -44  24-51. 9MC  FM  VOICE 


101 

111 

275  V 

10 

102 

121 

3  A  47 

A10 

21  ITS— 505/U 

211 

1  V320 

VlO 

214ME-30A/U 

212 

01  V100 

V10 

2 1 5TS-505/U 

271 

1  0  23 

MO 

215  1UV-20MV 

OUTPUT  VOLT  RF 

TEST 

244  6.55-7.45M02.9875MC  2  IF 

245  3MC-55MC 

OUTPUT  FRFQ  RF 

201AN/URM-48 

SIGNAL  GFNFRATOR 

202AN/ ARM— 8 

TFST  SFT 

203TS— 382A/U 

AUOIO  OSCILLATOR 

204TV-2/U 

TUBE  CHFpCFR 

205TV-7/U 

TUBE  CHFCKER 

206T5-505/U 

VTVM 

207ME-30A/U 

VTVM 

208AN/PRM-10 

GRID  DIP  METER 

209TS-723/U 

MULTIMETER 

2 1 OAN/URM-43 

WATTMETER 

211AN/URM-80 

FREO  METER 

2 1 2AN/URM-79 

FRFO  METFR 

- 

R-746/AR 

RADIO  RECEIVER 

051359  TMI 1-5826-200-3! 

R-746/AR  329.3- 

335MC  AM  VOICE 

205VTVM 

271 

2  KO  1 

MO 

LESS  THAN  1  OHM 

206VTVM 

221 

2  UA850 

UA 

USE  VTVM  OR  MULTIMETER  ADD  Si 

207VTVM 

211 

85  V260 

V 

USE  VTVM  OR  MULTIMETER 

208VTVM 

212 

355  V 

USE  VTVM  OR  MULTIMETER  400CPS 

244  18.9MC  IF 

i 

201TS-352/U 

MULTIMETER 

TROUBLE  SHOOTING 

202MK428/AR 

TEST  SFT 

TROUBLE  SHOOTING 
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?0*VTVM  VTVM  TROUBLF  SHOOTING 

204AN/GRM-4  SIGNAL  GENERATOR  TROUBLE  SHOOTING 


R-510/ARC  RADIO  RCVR 

ARC  TYPE  12  R-510/ARC  T-363/ARC  CV-10  116-2S8MC  VOICE 


101  111 

202TS-3S2/U  271 

203TS-3S2/U  211 

24S  11 *MC  CONV  osr 
IAS  .21MC-2SSMC 


28 

n 

1 


V 

osoo 

V281 


KO 

V 


INPUT  FRFO  RF  TFST 


2*4  8SICC.23<JKC*1SmC  VARIOUS  IF 


212  1V-3V 
221  20UA-ISSM* 
23S  .S-2W 
2^ 1 T  S-352/U 
301MF-6A/U 
302ARC-1 1R3* 
303ARC-11R34 
304FERRIS  16C 
706TS-11A/P 


OUTPUT  VOLT  AC 
OUTPUT  CUR  DC 
OUTPUT  POWER  RF 
MULTIMETER 
VTVM 
HFADSFT 
CONNECTOR 
SIG  GFN 
MJLLIAMMFTFR 


TMH-52S-25 
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600000  302SG-71/FCC 


643600  467TS-382A/U 
643700  467TS-382A/U 
643800  467TS-382A/U 

633400A461AN/URM-23 
653400A466AN/URM-25 
653400A493TS-382A/U 
637223  402TS-382/U 


243  230 

C 

90 

XC 

243  230 

C 

90 

XC 

113  200 

C 

27 

KC 

2409200 

143  230 

C 

C 

23 

XC 

143  230 

c 

3 

XC 

143  230 

c 

3 

XC 

143  230 

c 

3 

xc 

1431230 

c 

25 

xc 

1431230 

c 

25 

xc 

143  230 

c 

3 

xc 

243  230 

c 

20 

xc 

PLUS  OR  MINUS  308  ON  RCVR 
3. 95V. 5.4V  PEAX  TO  PEAK 
30  MOO  FLAT  7 OB 
5  STEPS 
5  STEPS 
IN  5  STEPS 
5.1MC  30PC  MOO* 

6* SMC  30PC  MOD. 

•SVRMS  MAX 


A  2A307TS-382A/U 

A  2A310TS-382A/U 

A  2A410TS-382A/U 

A  2A415TS-382A/U 

A  2A418TS-382A/U 

621266A401TS-382A/U 
635660  484AN/URM-48 
633660  489TS-382A/U 
635661  484AN/URM-48 
633661  489T  S-382A/U 
635662  484AN/URM-48 
635662  489TS-382A/U 
643600  212TS-382/U 
643700  212TS-382/U 

64 3700 A46 IT 5-38 2 /U 

,43800  212TS-382/U 
64 3800 A46 ITS- 382 /U 
633400A226AN/URM-23 
633400A229AN/URM-25 
633400A232AN/URM-23 
633400A236AN/URM-25 
633400A239AN/URM-25 
633400A242AN/URM-25 
653400A245AN/URM-23 
6 3 3400 A  302AN/URM-25 
633400A31 1AN/URM-23 
653400A437AN/URM-25 
653400A442AN/URM-23 
633400A433AN/URM-25 
653400A43 1AN/URM-25 

638430  440TS-382A/U 
638430  426TS-588A/U 


A  2A426TS-382A/U 

A  2A429TS-382A/U 

A  4  418AN/ARM-42 

611280  402AN/GRA-6 
611280  204AN/GRA-6 
634393  408TS-382/U 
>4070lB441TS-382/U 
660272  401TS-382/U 


143  400  C 

143  400  C 

143  400  C 

143  400  C 

143  400  C 

243  400  C  3 

1432400  C 

1432400  C 

1432400  C 

1432400  C 

1432400  C 

1432400  C 

143  400  C 

143  400  C 

143  400  C 

143  400  C 

143  400  C 

1431400  C 

1431400  C 

1431400  C 

1431400  C 

1431400  C 

1431400  C 

1431400  C 

1431400  C 

1431400  C 

1431400  C 

1431400  C 

1431400  C 

1431400  C 


143  400 

C 

1432400 

C 

143 

90 

C 

143 

30 

C 

242 

96 

C 106 

142 

20 

C 

20 

C 

243 

22 

C 

1431 

30 

C  10 

143 

20 

c 

30  PERCENT  MOD 

30  PERCENT  MOD 
30  PERCENT  MOO 
30  PERCENT  MOD 

5  24-33-46MC  RF 

5 

5  24-33-46MC  RF 

3 

5  24-33-46MC  RF 

5 

AUDIBLE  SIG  IN  HANDSET 
AUDIBLE  SIG  IN  HANDSET 

AUDIBLE  SIG  IN  HANDSET' 

5  46SXC 
5  456XC 

5  CONVERTER  TUBE-HEADSET  AUi 

3  12MC 

5  6.6-12MC  -HEADSET  AUDIO 

5  3. 6-6* SMC 

5  2-3. 6MC 

3  456XC  „  „ 

5  ADJ.RF  CUT  FOR  MAX  AC  VOLT 
3  6.6MC  30  PERCENT  MOD. 

5 

5 

5  .25V 

5  13XC  DEV 


30  PERCENT  MOD 


operational  self  testing 
operational  self  testing 


5  20V 
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I 


I 

r 

i 

[ 

i 

i 

i 

i 


660272  409FR-67/U 

243 

20 

C 

10 

A  2A427TS-382A/U 

143 

150 

c 

640701R2520S-8/U 

2409100 

c 

35 

KC 

57225  417TS/382/U 

243 

125 

c 

468160  403TS-65C/FMQ-1 

142 

190 

c 

KC  1 

«  6  4 1 OT S-382 A/U 

242 

300 

c 

6 

456904A451TS-3B2A/U 

112 

300 

c 

20 

KC 

640701A316TS-382/U 

142 

380 

C  42  0 

C  2 

640701 A41 STS- 382 A/U 

143 

300 

c 

3 

KC 

640701A419TS-382A/U 

143 

300 

c 

35 

KC 

640701A3140S-8A/U 

2429380 

C420 

1  KC 

A  1A335AN/USM-81 

500 

C 

634479  33 1 TS-382A/U 

143  600 

C 

65  3400A498FR-67/U 

24  3  70 

0 

C  1  1 

KC 

6 

A  1 A33  3AN/UPM- 1 5 

1539 

5 

KC 

600000  224SG-71/FCC 

1552 

25 

KC  69 

KC 

681730  401SG-71 /FCC 

243 

3 

K  f  194 

KC 

1 

A  6  3 1 2TS-382A/U 

24  2 

1 

KC 

ID 

A  6  418TS-382A/U 

1 

KC 

60548583 04 TS-382E/U 

113 

1 

KC 

613150  300TS-382/U 

143 

1 

KC 

5 

613150  307TS-382/U 

143 

1 

KC 

1 

613150  309TS-382/U 

143 

1 

KC  2 

KC 

1 

613550A419TS-382/U 

113 

1 

KC 

634479  339TS-382A/U 

113 

1 

KC 

635660  260AN/URM-25 

1432 

1 

KC 

5 

435660  455AN/URM-48 

1432 

1 

KC 

5 

,35660  477AN/URM-48 

1412 

1 

KC 

5 

635660  485 AN/URM-48 

1432 

1 

KC 

5 

635460  490TS-382A/U 

1432 

1 

KC 

5 

635660  495TS-382 A/U 

143 

1 

KC 

5 

635660  422AN/URM-48 

1432 

1 

KC 

5 

635661  260AN/URM-25 

1432 

1 

KC 

5 

635661  460AN/URM-48 

1432 

1 

KC 

5 

635661  477AN/URM-48 

1432 

1 

KC 

5 

635661  485AN/URM-48 

1432 

1 

KC 

5 

635661  490TS-382A/U 

1432 

1 

KC 

5 

635661  495TS-382A/U 

143 

1 

KC 

5 

635661  430AN/URM-48 

1432 

1 

KC 

5 

635662  260AN/URM-25 

1432 

1 

KC 

5 

635662  465AN/URM— 48 

1432 

1 

KC 

5 

635662  47 7AN/URM-48 

1432 

1 

KC 

5 

635662  485AN/URM-48 

1432 

1 

KC 

5 

635662  490TS-382A/U 

1432 

1 

KC 

5 

635662  495TS-382A/U 

143 

1 

KC 

5 

635662  437AN/URM-48 

1432 

1 

KC 

5 

6 3 6904 A 42 6 TS- 38 2 A/U 

113 

1 

KC 

640701B215TS-382/U 

143 

1 

KC 

640701R216TS-382/U 

143 

1 

KC 

64070182 17TS-382/U 

143 

1 

KC 

640701 82 1 8TS-382/U 

143 

1 

KC 

640701 B219T5-382/U 

143 

1 

KC 

54070 1B2 20 T S-382 /U 

143 

1 

KC 

640701A310TS-382/U 

143 

1 

KC 

.7  TO  7.9V  PEAK  TO  PEAK 

20V  P  TO  P 


COUPLED  TO  SCOPE  1.1  HAT  I' 


1  TGI  FREU  COMPAKlsuN 
PULSE  RATE 
40  PCT  MOD 

AOC  ADJUSTMENT  50  PERCENT 


MOD  PLATE  CUR  240MA 
TUNE  FOR  MAX  AUDIO  IN  MEAD 
NO  AMPLITUDE  SMG*N 
40  MW 

3.5v  RCVR  Output 
time  delay  adjust 

AUDIO  15KC  DEV  lMvRF 

1 5KC  DFV 

15KCDEV 

24-33-46MC  RF 


1 5KC  DEV 

AUDIO  15KC  DEV  1MVRF 

15KC  DEV 

15KCDEV 

24-33-46MC  RF 


15KC  DEV 

AUDIO  15KC  DEV  1MVRF 

15KC  DEV 

15KCDEV 

24-33-46MC  RF 


15KC  DEV 

,5V  output  to  phantom  mike 

AUDIBLE  OUTPUT  IN  HEADSET 
AUDIBLE  OUTPUT  IN  HEADSET 
AUDIBLE  OUTPUT  IN  HEADSET 
AUDIBLE  OUTPUT  IN  HEADSET 

audible  output  in  headset 
auoible  output  in  headset 

,015V  RMS 
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640701A407TS-382A/U 

143 

1 

KC 

640701A413TS-382A/U 

143 

1 

K.C 

640701 A414TS-382A/U 

143 

1 

K.C 

44 3500 A2 16TS-382A/U 

143 

1 

KC 

643500A240AN/URM-48 

1432 

1 

K.C 

643300A442TS-382A/U 

143 

1 

ICC 

643500 A454TS-382A/U 

143 

1 

KC 

643500A420AN/URM-48 

1432 

1 

ICC 

643600  237TS-382/U 

143 

1 

KC 

643600  463TS-382A/U 

143 

1 

KC 

643700A21 7TS-382A/U 

143 

1 

KC 

643700  237TS-382/U 

143 

1 

KC 

643700A239TS-382A/U 

143 

1 

KC 

643700A462TS-382/U 

143 

1 

KC 

643700  463TS-382A/U 

143 

1 

KC 

643800A214TS-382A/U 

143 

1 

KC 

643800A236T  S-382A/U 

143 

1 

KC 

643800  237T S-382/U 

143 

1 

KC 

643800A462TS-382/U 

143 

1 

KC 

643800  463TS-382A/U 

143 

1 

KC 

653400A221TS-328A/U 

143 

1 

KC 

653400A502FR-67/U 

243 

1 

KC 

6584260251TS-382/U 

143 

1 

KC 

6584260403AN/URM-48 

1432 

1 

KC 

658427  224AN/URM-48 

1432 

1 

KC 

658427  236TS-382/U 

143 

1 

KC 

658427  239TS-382/U 

143 

1 

KC 

658427  328AN/URM^4B 

1432 

1 

KC 

658427  336AN/URM-48 

1432 

1 

KC 

,58427  344AN/URM-48 

1432 

1 

KC 

658427  366AN/URM-48 

1432 

1 

KC 

658428  224AN/URM-48 

1432 

1 

KC 

658428  236TS-382/U 

143 

1 

KC 

658428  239TS-382/U 

143 

1 

KC 

658428  328AN/URM-48 

1432 

1 

KC 

658428  336AN/URM-48 

1432 

1 

KC 

658428  344AN/URM-48 

1432 

1 

KC 

658428  366AN/URM-48 

1432 

1 

KC 

658430  229TS-382A/U 

143 

1 

KC 

658430  609TS-382A/U 

143 

1 

KC 

658430  612TS-382A/U 

143 

1 

KC 

658430  640 

1432 

1 

KC 

658430  44 1 T S-382A/U 

143 

1 

KC 

658430  457AN/URM-48 

1432 

1 

KC 

658430  463AN/URM-48 

1432 

1 

KC 

658430  479AN/URM-48 

1432 

1 

KC 

658430  484AN/URM-48 

1432 

1 

KC 

658430  485TS-382/U 

143 

1 

KC 

658430  403TS-588A/U 

1432 

1 

KC 

658430  42  1TS-588A/U 

1432 

1 

KC 

658430  427TS-588A/U 

1432 

1 

KC 

658430  433TS-382A/U 

143 

1 

KC 

658430  279TS-588A/U 

1 

KC 

658430  264TS-585A/U 

1 

KC 

S58430  290TS-588A/U 

1 

KC 

o60360  406TS-382A/U 

243 

1 

KC 

5  1VU  OUTPUT  METER  DC  IN  29. 
.015  VOLTS  -1VU  ON  TRAN.M 
TO  PRODUCE  80  MODULATION 
5  3V 

5  AUDIO  FRED 

5  450  and  15  OHM  VOLT  DIVIDE: 

5  30UV 

5  AUDIO  1 5KC  DEV 

2  V 

85MV 

AUDIBLE  TONE 
2V 
2  V 

85MV 

2  V 
2  V 

85MV 

THROUGH  . 05UF —  HEADSET  AUI 
MAXIMUM 
2  3 V  AND  10V 

20  TO  27.9MC  15KC  DEV 
5  27TO  38.9MC  15KC  DEV 

5  10  V  RMS 

5  3  V 

5  1 5KC  DEV 

5  15KC  DEV 
5  1 5KC  DEV 

5  1 5KC  DEV 

5 

5  10  V  RMS 

5  3V 

5  15KC  DEV 
5  15KC  DEV 
5  1 5KC  DEV 

5 

5  .45V 

5  600  OHM  OUTPUT  LOAD 

APPROX,  600  OHM  OUTPUT  LOAI 
5  15KC  DEV  1KC  AUDIO 
5  .25V 

15KC  DEV 

5  15KC  CARRIER  DEV 
5  1 5KC  DEV 

5  20KC  DEV 
5  .25V 

5  1 5KC  DEV 

5  TO  PROVIDE  15KC  DEV 
5  1 5KC  DEV 

5  .25V 

5  58MC  15KC  DEV 
5  15KC  DEV  58MC  RF 
5  15  KC  DEV. 

10 
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1 

_  660650  304SG-71 

143 

1 

ICC 

I  681730  2 1 7SG- 1 5/PCM 

243 

1 

ICC 

20 

KC 

1 

t  6584260203AN/URM-48 

1432 

*-• 

O 

c 

o 

ICC 

20-27. 9MC  15KC  DEV 

f  611498  307FR-67/U 

233 

1225 

KC 

1600 

KC 

375 

1  611498  409FR-67/U 

243 

1225 

KC 

1600 

KC 

611498  410TA-182/U 

243 

1225 

ICC 

1600 

KC 

BEAT  2  CONV  FOR  6  BEAT/SECI 

[  629782F312FR-67/U 

243 

1225 

ICC 

♦-3CPS  TOl 

j  629782F31 3FR-67/U 

243 

1225 

ICC 

+-1CPS  TOL 

1  629782E315FR-67/U 

243 

1275 

ICC 

BIAS  CONTROL  ADJUSTED  FORI 

629782E426FR-67/U 

243 

1225 

ICC 

1275 

KC 

♦-2  CPS  TOL  XMISSION  CKT  Tl 

(  629782F434FR-67/U 

243 

1225 

KC 

♦-3CPS 

629782E310FR-67/U 

243 

1325 

KC 

♦-3CPS  TOL 

629782E31 1FR-67/U 

243 

1325 

KC 

♦-1CPS  TOL 

629782E425FR-67/U 

243 

1325 

KC 

♦-2  CPS  TOL  XMISSION  CKT  Tl 

!  629782E433FR-67/U 

243 

1325 

KC 

♦-3CPS 

1  634396  403TS/382/U 

243 

15 

KC 

1 

660272  406TS-382/U 

143 

16 

KC 

5 

77.5  MV 

,  660272  405FR-67/U 

243 

16 

KC 

125 

j  611390  302RC-120-8 

113 

18 

KC 

1 

CAL  OF  OUTPUT  SIGNAL 

*  61 1390  402RC- 1 20-B 

113 

18 

KC 

1 

CAL  OF  OUTPUT  SIG 

611390  407BFO 

113 

18 

KC 

30 

KC10 

INPUT  TO  LIMITER 

;  611390  4060SC I LL0SC0PE 

217 

18 

KC 

30 

KC  10 

ACROSS  PINS  4*5  OF  T3 

1  634479  340AN/USM-50 

217 

185 

KC 

PRF 

I  613150  30 1 T S-382/U 

143 

2 

KC 

5 

TUNE  FOR  MIN  AUDIO  IN  HEAD. 

|  635660  486AN/URM-48 

1432 

2 

KC 

5 

24-33-46MC  RF 

j35660  49 1 TS-382A/U 

1432 

2 

KC 

5 

635661  486AN/URM-48 

1432 

2 

KC 

5 

24-33-46MC  RF 

635661  49 1 T  S-382A/U 

1432 

2 

KC 

5 

616662  486AN/URM-48 

1432 

2 

KC 

5 

24-33-46MC  RF 

635662  49  1 TS-382A/U 

1432 

2 

KC 

5 

658430  442TS-382A/U 

143 

2 

KC 

5 

.25V 

658430  42  8TS-588A/U 

1432 

2 

KC 

5 

1 5KC  DEV 

1  643800A463TS-382/U 

143 

25 

KC 

j  613550A421TS-382/U 

113 

27 

KC 

35 

KC 

PLUS  OR  MINUS  6DB  ON  RCVR 

*  640701B31 1SCR-211 

243 

2955 

KC 

1  613550A414AN/URM-25A 

152 

3 

KC 

11 

KC 

BAND  4 

|  635660  487AN/URM-48 

1432 

35 

KC 

5 

24-33-46MC  RF 

1.  635660  492TS-382A/U 

1432 

35 

KC 

5 

635661  487AN/URM-48 

1432 

35 

KC 

5 

24-33-46MC  RF 

*  635661  492TS-382A/U 

1432 

35 

KC 

5 

1  635662  48 7AN/URM-48 

1432 

35 

KC 

5 

24-33-46MC  RF 

L  635662  492TS-382A/U 

1432 

35 

KC 

5 

|  543700A464 I P- 1 73/U 

2552 

4 

KC 

17 

KC 

64 3800 A464I P-1 73/U 

[ 

2552 

4 

KC 

17 

KC 

I 
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681730  403FR-67/U 

243 

45 

KC194 

600000  414SG-71/FCC 

1552 

3 

KC 

613550A409AN/URM-25A 

152 

5 

KC 

635660  488AN/URM-4B 

1432 

3 

KC 

633660  493TS-382A/U 

1432 

5 

KC 

635661  488AN/URM-48 

1432 

5 

KC 

635661  493TS-382A/U 

1432 

5 

KC 

635662  488AN/URM-46 

1432 

5 

KC 

635662  493TS-382A/U 

1432 

5 

KC 

658430  429TS-588A/U 

1432 

5 

KC 

658430  490AN/URM-48 

144 

5 

KC 

613550A410AN/URM-25A 

152 

85 

KC 

634425  318FR-67/U 

212 

85 

KC 

86 

657225G316TS-382A/U 

243 

8 

KC 

633660  270AN/URM-25 

1532 

15 

KC 

633660  456AN/URM-48 

1332 

15 

KC 

633660  478AN/URM-48 

1332 

13 

KC 

633660  483AN/URM-48 

1332 

15 

KC 

635660  423AN/URM-48 

1332 

15 

KC 

633661  270AN/URM-25 

1532 

15 

KC 

633661  461 AN/URM-48 

1532 

15 

KC 

633661  478AN/URM-48 

1332 

15 

KC 

635661  483AN/URM-48 

1332 

15 

KC 

635661  431AN/URM-48 

1552 

15 

KC 

>35662  270AN/URM-25 

1532 

15 

KC 

633662  43 8 AN/URM-48 

1552 

15 

KC 

633662  466 AN/URM-48 

1332 

15 

KC 

635662  478AN/URM-48 

1532 

15 

KC 

633662  483AN/URM-48 

1332 

15 

KC 

64 3500 A2 3 9 AN/URM-48 

1532 

15 

KC 

643500A41 9AN/URM-48 

1532 

15 

KC 

65 84 2 60 2 04 AN/URM-48 

1352 

15 

KC 

6384260404AN/URM-48 

1532 

15 

KC 

658427  223AN/URM-48 

1332 

15 

KC 

638427  327AN/URM-48 

1332 

15 

KC 

638427  335AN/URM-48 

1552 

15 

KC 

658427  343AN/URM-48 

1532 

15 

KC 

658427  365AN/URM-48 

1352 

15 

KC 

658428  225AN/URM-46 

1352 

15 

KC 

658428  327AN/URM-48 

1332 

15 

KC 

658428  335AN/URM-48 

1532 

IS 

KC 

658428  343AN/URM-48 

1532 

15 

KC 

658428  365AN/URM-48 

1332 

15 

KC 

658430  641 

1532 

15 

KC 

658430  456AN/URM-48 

1532 

15 

KC 

658430  462AN/URM-48 

1352 

15 

KC 

638430  478AN/URM-48 

1352 

13 

KC 

638430  402TS-588A/U 

1552 

15 

KC 

658430  420TS-588A/U 

1552 

15 

KC 

458430  425TS-588A/U 

1352 

15 

KC 

,>58430  4871P-173/U 

2109 

15 

KC 

20 

KC  1 

PG  445  DISTORTION  TEST  PG 
20  SIG  OUTPUT  2X  NEW  2V  POIN 
5  24-33-46MC  RF 

5  24-33-46MC  RF 

5 

5  24-33-46HC  RF 

5 

5  15 ICC  DEV 

1MV 


20  10X 

KC  ADJUST  L201 


5  DEV  1KC  AF 

5  1KC  AF 

5  1KC  AF 

5  24-33-46MC  RF 

5  1KC  AF 

5  DEV  1KC  AF 

5  1XC  AF 

5  1KC  AF 

5  24-33-46HC  RF 

5  1KC  AF 

5  DEV  1KC  AF 

5  1KC  AF 

5  1KC  AF 

5  1KC  AF 

5  24-33-46MC  RF 

5  DEVIATION 

5  DEVIATION  47  TO  55.4HC 

125  20-27. 9MC  1KC  AF 

125  20  TO  27.9MC  1000M 

5  27TO  38.9MC  1KC  AUDIO 

5  2 SMC  1KC  AF 

5  34MC  1KC  AF* 

5  1KC  AF 

5  3.35MC  1KC  AF.75  10UV  1-101 

5  _ _ 

5  39MC 

5  46MC  _ 

5  1KC  AF  53.9MC 

5 

5  1KC  AUDIO  15KC  DEV 

1KC  AUDIO  _ 

5  47  TO  38MC  1KC  AUDIO 

5  _  52MC  _  _ 

5  47T0  58MCS 

5  1KC  AUDIO 

5  52MC 

KC  5  5KC  PER  DIVISION  15MIN.20  I 
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65*430 

28OTS-500A/U 

15 

ICC 

5 

58MC 

1UV 

1ICC  AUDIO 

650430 

203TS-385A/U 

15 

ICC 

3 

58MC 

1ICC 

AUDIO 

650430 

209TS-508A/U 

15 

ICC 

5 

58MC 

A  2A431TS-382A/U 

143 

10 

ICC 

61 3350A41 1AN/URM-25A 

152 

125 

ICC 

20 

100X 

643500A448AN/URM-48 

1332 

12 

ICC 

5 

643500A445 1 P- 1 73/U 

2109 

12 

ICC 

30 

ICC  99990N  PAN 

INDICATOR 

660630  412SG-71 

143 

12 

ICC 

S60650  416SG-71 

143 

12 

ICC 

68 

ICC 

360650  422SG— 71/FCC 

143 

12 

ICC 

68 

ICC 

681730  301SG-71/FCC 

243 

12 

ICC 

99 

ICC 

61 3550A41 2AN/URM-25A 

152 

16 

ICC 

25 

1000X 

A  6  3O0DEV. METER 

245 

20 

XC 

10 

600000  219SG-71/FCC 

1352 

24 

ICC 

24  XC/85  XC  PK/161.75  MC 

61 3350A41 5AN/URM-25A 

152 

27 

ICC  95 

XC 

BAND  7 

613350 A41 3AN/URM-25A 

152 

20 

XC 

30 

10000X 

643700A463TS-382/U 

143 

25 

XC 

630430  403AN/URM-46 

1352 

20 

XC 

5 

1XC  AUDIO 

660650  410SG— 71 

143 

28 

XC 

681730  213SG-71/FCC 

243 

20 

KC100 

XC  1 

600000  41 5AN/URM-70 

1332 

39 

XC 

PG  445  DISTORTION  TEST  PC 

643300A451AN/URM-48 

1352 

30 

XC 

1XC  AF 

600000  216AN/URM-70 

243 

68 

XC3395 

MC 

J60650  408SG-71 

143 

68 

XC 

660630  414SG-71 

143 

68 

XC 

51MV  INPUT 

660650  418SG—71 

143 

68 

XC 

A  6  406FR-5/U 

245 

75 

XC  150 

XC  1 

640701B42  7AN/URM-25 

145 

75 

XC 

3  MV 

A  14A309FERR1S  16C 

1431 

85 

XC 

.IV  30PERCENT  AT  1KC 

600000  210AN/URM-7O 

1352 

85 

XC 

PEAX  DEVIATION 

636904A41 9AN/uRR~23A 

214 

05 

XC 

ZERO  BEAT  BANDWIDTH  6DB  P 

65*427  331RT-67/GRC 

85 

XC 

11800FOR  X2  SIGNAL  VOLTAGE 

611390  301SIG.GEN 

113 

100 

XC 

10 

CAL  OF  100XC  OSC 

611390  401SIG.5EN 

113 

100 

XC 

10 

CAL  OF  100XC  OSC 

613550A31 8AN/URM-25A 

133 

100 

XC 

LOCAL  OSC  BAND  1 

613550A325AN/URM-25A 

135 

110 

XC 

RF  BAND  1 

613350A403AN/URM-25A 

135 

110 

KC200 

XC 

TEST  FREQUENCIES 

BAND  1 

613365  310SCR-2U 

242 

142 

XC146 

XC  1 

658427  334RT-67/GRC 

105 

XC 

NOT  GREATER  THAN 

FOR  X100 

650427  333RT-67/GRC 

120 

XC 

22600FOR  X  10  SIG  VOLTAGE 

A 

4 

401AN/URM-25F 

245 

200 

XC 

1 

MC10 

MOD  30  PC 

400CPS 

A 

4 

404AN/URM-25F 

245 

200 

XC 

1 

MC10 

MOD  30  PC 

400CPS 

A 

4 

40SAN/URM-2SF 

243 

210 

XC 

17 

MC10 

LOOP  RCVR 

AND  COMPASS 

A 

4 

409AN/URM-25F 

243 

210 

XC 

95 

MC10 

MOD  30  PC 

400CPS 

4 

41 1AN/URM-32 

245 

210 

XC 

95 

MC10 

M0D30  PC 

400CPS 

A 

4 

416AN/URM-25F 

243 

210 

XC 

95 

MC10 
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600000  223AN/URM-70 

155220 

KC 

PEAK  DEVIATION 

61 3550A320AN/URM-25 A 

155 

200 

KC 

BAND  1 

A  A  301AN/URM-25F 

245 

380 

ICC 

16 

MC10 

605485B303AN/URM-79 

245 

330 

KC 

ZERO  BEAT  TO  VFO 

61 3550A407AN/URM-25A 

155 

360 

KC 

20 

MC 

BANDS  247 

636904A421AN/URR-23A 

214 

300 

KC 

60DB  PT 

613550A307AN/URM-25A 

154 

455 

KC 

IF  FREQ  BAND  1  AM  400C  MOi 

61 3350A31 30S-8A/U 

2129436 

KC474 

KC 

SCOPE  ALINEMENT  SWP  GEN  RE‘ 

640701B221AN/URM-25 

1441455 

KC 

AUDIBLE  OUTPUT  IN  HEADSET 

64070 1B222AN/URM-23 

1441455 

KC 

AUDIBLE  output  IN  HEADSET 

640701B312AN/URM-25 

144 

455 

KC 

LESS  THAN  3VOLTS  OUT 

640701 83 14AN/URM-25 

144 

455 

KC 

300UV 

640701 B 244 AN/ URM- 2 5 

145 

445 

KC 

130UV  TO  70000UV  16  STEPS 

641600  305TS-588/U 

1441455 

KC 

MOD  30PERCENT  400C 

641600  307TS-588/U 

144 

455 

KC 

653400A227AN/URM-25 

144 

455 

KC457 

KC 

005  NO  AMPLITUDE-BFO  CHECK 

653400A224AN/URM-25 

1441465 

KC 

005THROUGH  .05UF-NO  AMPLITUDE 

653400A228AN/URM-25 

1441456 

KC 

005  2ND  IF-IST  IF  NO  AMPLITUD! 

653400A23 1AN/URM-25 

1441456 

KC 

005  CONVERTER  TUBE-HEADSET  AUl 

65 3400 A  30 1 AN /URM- 2 5 

1441456 

KC 

005  400  CPS  AF  -  IF  ALINEMENT 

600000  307AN/URM-32 

244 

4032 

KC4368 

KC 

1 

640701B324AN/URM-25 

145 

550 

KC 

LESS  THAN  3V  OUT 

640701 B325AN/URM-25 

145 

950 

KC 

LESS  THAN  3V  OUT 

A  14A31 1FERRIS  16C 

1451 

52 

MC 

10UV  30PERCENT  AT  1KC 

A  14A31 2FERR I S  16C 

1451 

21 

MC 

10UV  30PERCENT  AT  1KC 

640701B233AN/URM-25 

145 

3 

MC 

32 

MC 

1  TO  7  UV  INPUT 

640701 B434AN/URM-25 

145 

730 

MC 

3  MV 

613550A332TUNING  DIAL 

211 

1 

MC 

MAX  ON  METER 

640701B326AN/URM-25 

145 

1100 

MC 

LESS  THAN  3V  OUT 

6 5 84260 24 2 AN /URM- 2 5 

144 

137 

MC 

5  .5V 

658426031 3AN/URM-25 

144 

137 

MC 

5 

6584260423AN/URM-25 

144 

131 

MC 

141 

MC 

5  BAND  WIDTH  LIMITS  6DB 

658427  248AN.URM-48 

144 

137 

MC 

003.5V 

658427  304AN/URM-25 

144 

137 

MC 

143 

MC 

005  DISCRETE  FREQUENCIES  .006* 

658427  371AN/URM-25 

144 

1353 

MC 

1445 

MC 

5  APPR.90KC  PLUS-6DB  POINTS 

658428  248AN/URM-48 

144 

137 

MC 

005.5V 

658428  304AN/URM-25 

144 

137 

MC 

143 

MC 

005  DISCRETE  FREQUENCIES  .006* 

658430  251TS-588A/U 

144 

137 

MC 

143 

MC 

005.15V 

658430  309TS-588A/U 

144 

133 

MC 

147 

MC 

APPROX  .15V  SERIES. 01VF 

658430  657AN/URM/48 

144 

133 

MC 

00 5 THROUGH  .003UF  150MV 

658430  661AN/URM/48 

144 

137 

MC 

005THROUGH  .003UF  150MV 

658430  471AN/URM-25 

144 

137 

MC 

137 

MC 

005  NO  AMPLITUDE  SHOWN 

658430  472AN/URM-25 

144 

135 

MC 

145 

MC 

APPROX  NO  AMPLITUDE  SHOWN 

658426023 1AN/URM-48 

144 

14 

MC 

005.026V  TO  1.0V 

6584260241AN/URM-25 

144 

143 

MC 

5  .5V 

6584260302AN/URM-48 

144 

14 

MC 

0051V  .5V 

‘<58426031 1AN/URM-25 

144 

14 

MC 

5 

65842603 12AN/URM-2 5 

144 

143 

MC 

5 
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658427  242AN/URM-48 

144 

14 

MC 

0055V 

658427  246AN/URM-48 

144 

143 

MC 

005.5V 

658427  251AN/URM-48 

144 

14 

MC 

0053. 6MV 

‘,58427  294AN/URM-48 

144 

14 

MC 

005 

658427  301AN/URM-48 

144 

14 

MC 

0051V  .006UF  BLOCKING 

658427  307AN/URM-48 

144 

14 

MC 

005.5V  .006UF  BLOCKING 

658428  242AN/URM-48 

144 

14 

MC 

0055V 

658428  246AN/URM-48 

144 

143 

MC 

005.5V 

658428  251AN/URM-48 

144 

14 

MC 

0053. 6MV 

658428  294AN/URM-48 

144 

14 

MC 

005 

658428  301AN/URM-48 

144 

14 

MC 

0051V  .006UF  BLOCKING 

658428  307AN/URM-48 

144 

14 

MC 

005.5V  .006UF  BLOCKING 

658430  232AN/URM-48 

144 

14 

MC 

005.15V  THROUGH  .01  UF 

658430  235AN/URM-48 

144 

14 

MC 

0052.6MV  APPROX  THROUGH  .01  Ul 

658430  248TS-588A/U 

144 

14 

MC 

005.15  VOLTS 

658430  303TS-588A/U 

144 

14 

MC 

005SERIES  .01  UF  .15V 

658430  306TS-588A/U 

144 

14 

MC 

005  2MV  APPROX  SERIES. 01  UF 

658430  616AN/URM-48 

144 

14 

MC 

005 

658430  655AN/URM/48 

144 

147 

MC 

005THROUGH  .003UF  150MV 

658430  659AN/URM/48 

144 

143 

MC 

005THROUGH  *003uF  1S0MV 

640701B428AN/URM-2S 

145 

15 

MC 

3  MV 

640701B435AN/URM-25 

145 

15 

MC 

3  MV 

641600  310TS-588/U 

145 

15 

MC  27 

MC 

MODULATED 

641600  411AN/URM-25 

145 

15 

MC  18 

MC 

5  UV  MAX  INPUT 

641600  41 3AN/URM— 25 

145 

15 

MC  18 

MC 

2  UV  MAX  INPUT  FOR  10MW  OU 

640701B424AN/URM-25 

1451 

16 

MC 

400C30  PCT  2500MVOUT 

S40701B327AN/URM-25 

145 

1900 

MC 

LESS  THAN  3V  OUT 

.40701B223AN/URM-25 

1451 

2 

MC 

40  TO  70  UV 

640701B229AN/URM-25 

1451 

2 

MC 

640701B230AN/URM-25 

1451 

2 

MC 

5  STEPS 

640701B242AN/URM-25 

145 

2 

MC  3 

MC 

40  TO  70  UV 

643600  427AN/URM-48 

145 

2 

MC100 

MC 

CHECK  FOR  SPURIOUS  RESPONSi 

643700  427AN/URH— 48 

145 

2 

MC100 

MC 

CHECK  FOR  SPURIOUS  RESPONSI 

643700A438AN/URM-48 

145 

2 

MC100 

MC 

100MV 

643800  427AN/URM-48 

145 

2 

MC100 

MC 

CHECK  FOR  SPURIOUS  RESPONSI 

643800A438AN/URM-48 

145 

2 

MC100 

MC 

100MV 

653400A244AN/URM-25 

1451 

2 

MC  36 

005HEADSET  AUDIO 

6534QQA310AN/URM-25 

1451 

2 

MC 

005AOJ.RF  CKT  FOR  MAX  AC  VOLT. 

653400A414AN/URM-25 

145 

2 

MC 

SENS* TEST  TUNABLE  20KC  3  i 

653400A424AN/URM-25 

1451 

2 

MC 

005NON INDUCTIVE  -AUDIO  OUT  LO. 

653400A452AN/URM-25 

1451 

2 

MC  36 

MC 

BAND  3  SPOT  FREQ. 

653400A318RT-77/GRC-9 

2 

MC 

0055.4K  RES. ANT  LOADING 

658427  358AN/URM-48 

145 

2 

MC100 

MC 

VARIABLE  TUNING  160UV 

658428  358AN/URM-48 

145 

2 

MC100 

MC 

VARIABLE  TUNING  410  UV 

658426042 1AN/URM-25 

145 

20 

MC  195 

MC 

5  .5UV 

640701B319AN/URM-25 

145 

2100 

MC 

LESS  THAN  3V  OUT 

640701B429AN/URM-25 

145 

26 

MC 

3  MV 

640701 8436AN/URM-25 

145 

26 

MC 

3  MV 

641600  312TS-588/U 

145 

27 

MC  5 

MC 

TUNE  FOR  PEAK  BAND  2 

641600  419AN/URM-25 

145 

27 

MC  1691 

MC 

BAND  1  10000-1 .BAND2  3160- 

653400A415AN/URM-25 

145 

28 

MC 

SENS. TEST  TUNABLE  20KC  3 

633400A425AN/URM-25 

1451 

26 

MC 

00 5NON INDUCTIVE  -AUDIO  OUT  LO. 

1  6  301AN/ARM-8 

245 

2987 

MC  25 

MC 

1 

A  6  303AN/URH-79 

245 

1987 

MC 

1  USED  WHEN  TEST  SET  UNAVAIL 
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I 

640701B31 7AN/URM-25 

145 

2900 

MC 

LESS  THAN  3V  OUT 

•584260261TS-174/U 

245 

305 

MC 

405 

MC 

12  DIAL  CAL  EA.1MC  5KCTOL 

f 

6584260262TS-174/U 

245 

305 

MC 

405 

MC 

05  REPEATABILITY  OF  DIAL  CAL 

1 

65 84 2 60 341 SC R-2 11 

245 

305 

MC 

01 

658426034 3SCR-2 11 

245 

305 

MC 

385 

MC 

13  EACH  100KC  STEP  5 ICC  TOL 

1 

658427  234TS-174/U 

245 

305 

MC 

100MCDIAL  DETENT  POS  10TH  2ER< 

658427  31 1SCR-211 

245 

305 

MC 

385 

100ICC  STEPS  ♦-5KC  10TH  MCD 

l 

658427  361SCR-211 

245 

3041 

MC 

3059 

MC 

NOT  GREATER  THAN  LIMITS  SH* 

658428  234TS-174/U 

245 

305 

MC 

100MCDIAL  DETENT  POS  10TH  ZER' 

( 

658428  31 1SCR-21 1 

245 

305 

MC 

385 

100ICC  STEPS  +-5KC  10TH  MCD 

657225G308TS497/URR 

245 

32 

MC 

165 

MC 

1 

657225G309SCR-21 1 

245 

32 

MC 

165 

MC 

1 

636904A323LP-3 

144 

345 

MC 

100UV 

1 

i 

636904A333LP-3 

144 

345 

MC 

6DB  PAD 

[ 

636904A324LM-14 

244 

345 

MC 

NOT  GREATER  THAN  LIMITS  SH< 

658427  362SCR-211 

245 

3441 

MC 

3459 

MC 

653400A241AN/URM-25 

1451 

36 

MC 

66 

MC 

005  HEADSET  AUDIO 

1 

65 3400 A 309 AN /URM- 2 5 

1451 

36 

MC 

005ADJ.RF  CKT  FOR  MAX  AC  VOLT 

l 

653400A416AN/URM-25 

145 

36 

MC 

SENS. TEST  TUNABLE  20ICC  3  ' 

653400A426AN/URM-25 

1451 

36 

MC 

005NON INDUCTIVE  -AUDIO  OUT  LO, 

} 

653400A45 1AN/URM-25 

1451 

36 

MC 

66 

MC 

BAND  2  SPOT  FREQ. 

653400A476AN/URM-25 

145 

36 

MC 

555  TUNE  +-2MC  BAND  3 

l 

653400A319RT-77/GRC-9 

36 

MC 

0055. 4K  RES. ANT  LOADING 

640701B329AN/URH-25 

145 

3800 

MC 

LESS  THAN  3V  OUT 

J 

658426022 2AN/URM-48 

114 

3800 

MC 

125  5.45MC 

l 

640701B417AN/URH-25 

1451 

399 

MC 

400C30  PCT  2500MVOUT 

643500A426AN/URM-25 

144 

3925 

MC 

4675 

MC 

5  X2BANDWIDTH70ICC  Xl*  750ICCM. 

j584260342SCR-211 

245 

395 

MC 

01 

658427  310SCR-21 1 

245 

395 

MC 

005RCVR  OSCILLATOR 

658427  363SCR-21 1 

245 

3941 

MC 

3959 

MC 

NOT  GREATER  THAN  LIMITS  SHl 

658428  310SCR-21 1 

245 

395 

MC 

005RCVR  OSCILLATOR 

1 

634479 

321BUILT  IN  CRO 

214 

4 

MC 

12  BANDWIDTH 

640701B418AN/URM-25 

1451 

4 

MC 

400C30  PCT  2500MVOUT 

J 

635660 

306AN/URM-25 

1440 

4250 

MC 

4350 

MC 

15  DISC.ALINEMENT 

, 

635661 

306AN/URM-25 

1440 

4250 

MC 

4350 

MC 

15  DISC.ALINEMENT 

\ 

635662 

306AN/URM-25 

1440 

4250 

MC 

4350 

MC 

15  DISC.ALINEMENT 

635660 

220AN/URM-25 

1440 

427 

MC 

437 

MC 

0051V 

( 

635660 

310AN/URM-25 

1440 

427 

MC 

433 

MC 

005.1V 

1 

j 

635661 

220AN/URM-25 

1440 

427 

MC 

437 

MC 

0051V 

635661 

310AN/URM-25 

14A0 

427 

MC 

433 

MC 

005.1V 

635662 

220AN/URM-25 

1440 

427 

MC 

437 

MC 

0051V 

( 

635662 

310AN/URM-25 

1440 

427 

MC 

433 

MC 

005.1V 

s 

643500 A224AN/URM-2 5 

144 

4275 

MC 

005GREATER  THAN  250  MV  IF  FRI 

643500A429AN/URM-25 

144 

4275 

MC 

4325 

MC 

005 

643500A308AN/URM-25 

145 

4275 

MC 

4325 

MC 

005  THROUGH  .01  UF  CAP. 

643600 

4491-208 

144 

427 

MC 

643700 A23 7 AN/URM-25 

144 

427 

MC 

643700 

4491-208 

144 

427 

MC 

1 

643700A449I-208 

144 

427 

MC 

140UV 

! 

1 

643800A234AN/URM-25 

144 

427 

MC 

( 

54 3800A449 1-208 

144 

427 

MC 

433 

MC 

140UV 

643800 

4491-208 

144 

427 

MC 

t 
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443600 

2351-208 

144 

4285 

MC 

643700 

2351-208 

144 

4285 

MC 

643800 

2351-208 

144 

4285 

MC 

•  35660 

222AN/URM-25 

1440 

43 

MC 

635660 

300AN/URM-25 

1440 

43 

MC 

635660 

303AN/URM-25 

1440 

43 

MC 

635660 

308AN/URM-25 

1440 

43 

MC 

635660 

312AN/URM-25 

1440 

43 

MC 

635661 

222AN/URM-25 

1440 

43 

MC 

635661 

300AN/URM-25 

1440 

43 

MC 

635661 

303AN/URM-25 

1440 

43 

MC 

635661 

308AN/URM-25 

1440 

43 

MC 

635661 

312AN/URM-25 

1440 

43 

MC 

635662 

222AN/URM-25 

1440 

43 

MC 

635662 

300AN/URM-25 

1440 

43 

MC 

635662 

303AN/URM-25 

1440 

43 

MC 

635662 

308AN/URM-25 

1440 

43 

MC 

635662 

312AN/URM-25 

1440 

43 

MC 

643500A219AN/URM-25 

144 

43 

MC 

64  3500A22  3AN/URM-25 

144 

43 

MC 

643500A227AN/URM-25 

144 

43 

MC 

643500A229AN/URM-25 

144 

43 

MC 

643500A245AN/URM-25 

144 

43 

MC 

64 3500 A 30 1 AN /URM- 2 5 

144 

43 

MC 

64 3500 A 304 AN /URM- 2 5 

144 

43 

MC 

643600 

2131-208 

1441 

43 

MC 

643600 

2141-208 

144 

43 

MC 

643600 

2331-208 

144 

43 

MC 

643600 

2431-208 

144 

43 

MC 

j43600 

308AN/URM-48 

144 

43 

MC 

643600 

31 3AN/URM-48 

144 

43 

MC 

643600 

4461-208 

144 

43 

MC 

643700 

2131-208 

1441 

43 

MC 

643700 

2141-208 

144 

43 

MC 

64 3700 A21 BAN /URM- 2 5 

1441 

43 

MC 

64 3700 A2 19 AN/URM-25 

144 

43 

MC 

643700A22 1 AN/URM-25 

144 

43 

MC 

643700 

2331-208 

144 

43 

MC 

64 3700 A2 3 5 AN/URM-25 

144 

43 

MC 

643700 

2431-208 

144 

43 

MC 

643700A305AN/URM-48 

144 

43 

MC 

643700 

308AN/URM-48 

144 

43 

MC 

643700 

313AN/URM-48 

144 

43 

MC 

643700 

4461-208 

144 

43 

MC 

64 3700 A44 7 I -208 

144 

43 

MC 

643700A448I-208 

144 

43 

MC 

643800 

2131-208 

1441 

43 

MC 

643800 

2141-208 

144 

43 

MC 

64 3800 A2 15 AN/URM-25 

1441 

43 

MC 

643800A216AN/URM-25 

144 

43 

MC 

643800A21 8 AN/URM-25 

144 

43 

MC 

64 3800 A2 3 2 AN /URM- 2 5 

144 

43 

MC 

643800 

2331-208 

144 

43 

MC 

643800 

2431-208 

144 

43 

MC 

>4 3800A305AN/URM-48 

144 

43 

MC 

643800 

308AN/URM-48 

144 

43 

MC 

4315  MC  2  DISCRETE  FREQ 

4315  MC  2  DISCRETE  FREQ 

4315  MC  2  DISCRETE  FREQ 

005250UV 
005.1V 
005500UV 
005.1V 
005500UV 
005250UV 
005.1V 
005500UV 
005.1V 
005500UV 
005250UV 
005.1V 
005500UV 
005.1V 
005500UV 

005IF  FREQUENCY  -BLOCKING  CAP 
005GREATER  THAN  250  MV  IF  FRI 
005IF  FREQUENCY 
005 1 F  FREQ. 

005SIGNAL  FOR  IF  STAGE  GAIN  Tl 
005IF  FREQ  THROUGH  .01UF  CAP 
0051 F  FREQ  THROUGH  .01UF  CAP 
20  AUDIBLE  S1G  IN  HANDSET 

70  UV 
IV 

MAX  LEVEL 

050 

20  AUDIBLE  SIG  IN  HANDSET 
AUDIBLE  TONE 


500UV 

IV 


MAX  LEVEL 

050 

140UV 

5MV 

20  AUDIBLE  SIG  IN  HANDSET 


SOOUV 

70UV 

IV 
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I 


I 


V  643600  313AN/URM-48 

144 

43 

MC 

MAX  LEVEL 

I  643800  4461-208 

144 

43 

MC 

050 

64380044471-208 

144 

43 

MC 

140UV 

_  657225E301SCR-21 1 

245 

43 

MC 

2035 

MC 

1 

|  657225E304TS-497/U 

245 

43 

MC 

2035 

MC 

1 

1  643500A225AN/URM-25 

144 

4325 

MC 

005GREATER  THAN  250  MV  IF  FR1 

643600  4481-208 

144 

433 

MC 

,  643700A236AN/URM-25 

144 

433 

MC 

643700  4461-208 

144 

433 

MC 

1  643800A233AN/URM-25 

144 

433 

MC 

643800  4461-208 

144 

433 

MC 

|  656427  373AN/URM-48 

144 

4405 

MC 

4495 

MC 

5  BANDWIDTH  6DB  POINTS 

638428  373AN/URM-48 

144 

4405 

MC 

4495 

MC 

5  BANDWIDTH  6DB  POINTS 

1  65842602 17AN/URM-48 

144 

445 

MC 

535 

MC 

005100  *C  STEPS  3800  UV 

6584260219AN/URM-48 

144 

445 

MC 

00557UV  TO  4800UV 

!  6584260305AN/URH-48 

144 

445 

MC 

00540UA  AND  70UA  ON  LIMITER  M 

i  658427  254AN/URM-48 

144 

445 

MC 

0054MV 

658427  260AN/URM-48 

144 

445 

MC 

535 

MC 

005100KC  STEPS  10TH  MCS  DIAL 

658427  264AN/URM-48 

144 

445 

MC 

00557UV 

!  658427  299AN/URM-48 

144 

445 

MC 

005 

1  658427  31 2AN/URM-48 

144 

445 

MC 

535 

MC 

005  DISCRETE  VALUES 

658428  254AN/URH-48 

144 

445 

MC 

0054MV 

,  658428  260AN/URM-48 

144 

445 

MC 

535 

MC 

005100KC  STEPS  10TH  MCS  DIAL 

658428  264AN/URM-48 

144 

445 

MC 

00557UV 

658428  299AN/URM-48 

144 

44  5 

MC 

005 

658428  312AN/URM-48 

144 

445 

MC 

535 

MC 

005  DISCRETE  VALUES 

[  636904A326LP-3 

144 

47 

MC 

57 

MC 

1000UV 

6 5 8426042 4 AN /URM- 2 5 

144 

486 

MC 

504 

MC 

5  WIDTH  OF  SELECTIVITY  CURVE 

658427  350AN/URM-25 

144 

4907 

MC 

4993 

MC 

5  CENTER  F. TO  6DB  DOWN  POINT 

634425  308AN/USM-50 

212 

5 

MC 

10  BANDWIDTH. 707POINTS 

636904A328LP-3 

114 

53 

MC 

100MV  INPUT 

640701B238AN/URH-25 

145 

5 

MC 

8 

MC 

25  TO  45  UV 

641600  31 3TS-588/U 

145 

5 

MC 

95 

MC 

TUNE  FOR  PEAK  BAND  3 

1  641600  414AN/URM-25 

145 

5 

MC 

30  PERCENT  MOD  400C 

6 5 3400 A4 1 7 AN /URN- 2 5 

145 

51 

MC 

SENS. TEST  TUNABLE  20KC  3 

;  653400A427AN/URM-25 

1451 

51 

MC 

00 5NON INDUCT IVE  -AUDIO  OUT  LO 

5 5 3400 A460 AN /URM- 2 5 

1451 

51 

MC 

005250-2500  CAF  500  UV  30PC  Mt 

6584260220 AN/URM-48 

144 

535 

MC 

0O529UV  TO  3800UV 

6 5 84260 304 AN /UR M-4 8 

144 

535 

MC 

00540UA  AND  70UA  ON  LIMITER  M 

1  658427  256AN/URM-48 

144 

535 

MC 

0053. 8MV 

(  658427  266AN/URM-48 

144 

535 

MC 

00529UV 

658427  31 5AN/URM-48 

144 

535 

MC 

00570UA 

658427  605AN/URM-48 

144 

545 

MC 

005 

{  658428  256AN/URM-48 

144 

535 

MC 

0053. 8MV 

1  658428  266AN/URM-48 

144 

535 

MC 

00529UV 

658428  31 5AN/URM-48 

144 

535 

MC 

00570UA 

.  658428  605AN/URM-48 

144 

545 

MC 

005 

A  1 A41 2AN/USM-8 1 

2429 

6 

MC  8 

MC 

BETWEEN  3  DB  POINTS  BANDWII 

A  1A327AN/USM-81 

2409 

6 

MC 

10 

APPROX 

640701B419AN/URM-25 

1451 

6 

MC 

400C30  PCT  2500MVOUT 

44070 1B430AN/URM-25 

145 

6 

MC 

3  MV 

O40701B437AN/URM-25 

145 

6 

MC 

3  MV 
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A  6  402AN/URM-79 

245 

655 

MC 

10437 

MC 

1 

6S3400A238AN/URM-25 

1451 

66 

MC 

12 

MC 

005400CRS  AF 

DISCRETE  VALUE 

653400A307AN/URM-25 

1451 

66 

MC 

005ADJ.RF  CICT  FOR  MAX  AC  VOLT 

>53400A418AN/URM-25 

145 

66 

MC 

SENS. TEST  TUNABLE  20ICC 

3 

653400A428AN/URM-25 

1451 

66 

MC 

005NON1NDUCT IVE 

-AUDIO  OUT 

LO, 

653400A436AN/URM-25 

1451 

66 

MC 

00S10UV  400CAF 

30  PERCENT 

MOD 

653400A450AN/URM-25 

1451 

66 

MC 

12 

MC 

BAND  1  SPOT 

FREQ. 

653400A465AN/URM-25 

1451 

66 

MC 

OOSMAX  UND.OUT+2-5DB  400C 

REF 

6 5 3400 A4 71 AN/URM-25 

1451 

66 

MC 

005500UV 

653400A475AN/URM-25 

145 

66 

MC 

303  TUNE  +-2MC 

BAND  2 

6 5 3400 A3 17RT-77/GRC-9 

66 

MC 

112 

MC 

005DUMMY  ANTENNA  DISCRETE 

FR, 

653400A320RT-77/GRC-9 

66 

MC 

0055. 4IC  RES. ANT 

LOADING 

640 70 1833 1 AN/URM-25 

145 

7600 

MC 

LESS  THAN  3V  OUT 

640701 842 OAN/URM-2 5 

1451 

799 

MC 

400C30  PCT  2500MVOUT 

640701B240AN/URM-25 

145 

8 

MC 

32 

MC 

20  TO  35  UV 

640701B332AN/URM-25 

145 

8800 

MC 

LESS  THAN  3V  OUT 

640701B421 AN/URM-25 

1451 

8 

MC 

400C30  PCT  2500MV0UT 

641600  314TS-588/U 

145 

95 

MC 

18 

MC 

TUNE  FOR  PEAK  BAND  4 

653400A419AN/URM-25 

145 

93 

MC 

SENS. TEST  TUNABLE  20<C 

3 

6 5 3400 A4 2 9 AN/URM-25 

1451 

93 

MC 

005NON INDUCT IVE  -AUDIO  OUT 

LO 

634425  402AN/UPM-58 

246 

10 

MC 

MAX  WIDTH. SIDE  LOBES  DOWN 

64070 1822 4 AN/URM-25 

1451 

10 

MC 

20  TO  35  UV 

6407018220 AN/URM-25 

1451 

10 

MC 

>4070 1B22 5 AN/URM-25 

1450 

12 

MC 

640701B422AN/URM-25 

1451 

12 

MC 

400C30  PCT 

250OMV0UT 

64070 184 31 AN/URM-25 

145 

12 

MC 

3  MV 

64070 1B4 3 8 AN/URM-25 

145 

12 

MC 

3  MV 

640701B440 AN/URM-25 

1451 

12 

MC 

30  PCT  MOD  30CPS 

TO  10  ICC 

65 3400 A2 35 AN/URM-25 

1451 

12 

MC 

005400CPS  AF- 

HEADSET  AUDIO 

6 5 3400 A 308 AN/URM-25 

1451 

12 

MC 

005ADJ.RF  CXT 

FOR  MAX  AC  VOLT. 

6 5 3400 A 500 AN /URM- 9 

145 

12 

MC 

005  GENERATE 

6 5 3400 A4 20 AN/URM-25 

145 

12 

MC 

SENS. TEST 

TUNABLE  20ICC  3  * 

653400A4 30 AN/URM-25 

1451 

12 

MC 

00 5 NON  INDUCT IVE  -AUDIO  OUT  LO. 

6 5 3400 A4 7 4 AN /URM- 2 5 

145 

12 

MC 

166  TUNE  +-2MC 

BAND  1 

653400A507AN/URM-9 

245 

12 

MC 

005TRANS  ZERO 

BEAT-VOLTS  5.4- 

653400A508AN/URM-9 

245 

12 

MC 

02  TRANS  ZERO 

BEAT-VOLTS  7.5- 

653400 A32 1RT-77/GRC-9 

12 

MC 

0055. 4K.  RES. ANT  LOADING 

653400A501RT-77/GRC-9 

12 

MC 

008ZERO  BEAT 

ON  RCUR  IN  NET  P» 

653400A499RT-77/GRC-9 

12 

MC 

005ZERO  BEAT 

TO  F  METER 

6534Q0A3 14AN/URM-79 

245 

112 

MC 

005  DISCRETE 

-XMTR  TUNED  11.21 

658430 

4 1 6AN/URM-48 

144 

1495 

MC 

1505 

MC 

APPROX.  85ICC+-10ICC  TOl 

A  2A306TS-413/U 

144 

15 

MC 

TUNE  RCVR  TO  131MC 

658250 

302TS-497A/URR 

245 

15 

MC 

304 

MC 

UNMODULATED 

658430 

238AN/URM-48 

144 

15 

MC 

5.2MV  APPROX  THROUGH 

*0031 

658430 

254AN/URM-48 

144 

15 

MC 

005  IN  SERIES  .003  UF 

12UV 

658430 

2S7AN/URM-48 

144 

15 

MC 

005  IN  SERIES  .003  UF 

'.58430 

260AN/URM-48 

144 

15 

MC 

005  24  UV  APPROX  -SERIES 

.003< 

658430 

312TS-588A/U 

144 

15 

MC 

00512  TO  150UV  APPROX. 
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658430  622AN/URM-48 

144 

15 

MC 

005 

658430  414AN/URM-48 

144 

15 

MC 

00 5 THROUGH  .003  UF 

640701B333AN/URM-25 

145 

15200 

MC 

LESS  THAN  3V  OUT 

,40701B423AN/URM-25 

1451 

1599 

MC 

400C30  PCT  2500MVOUT 

640701B334AN/URM-25 

145 

17600 

MC 

LESS  THAN  3V  OUT 

636904A335LP-3 

144 

194 

MC 

10UV 

636 J04A41 OAN/URM-25 

144 

194 

MC 

FIRST  IF.30PCT  MOD.IOOOC 

636904*41 3AN/URM-25 

144 

194 

MC 

65842604 1 6AN/URM-48 

145 

195 

MC100 

MC125  *  SUV 

613565  403MODEL  80  245  20  MC160  MC  1 

635660  226AN/URM-48  1450  20  MC  00530UV 

635660  231AN/URM-48  1450  20  MC  0053UV 

635660  317AN/URM-48  1450  20  MC  3  UV 

635660  366AN/URM-48  1450  20  MC  3UV 


635660  384AN/URM-48 

1450 

20 

MC 

55 

MC 

0051. SUV 

635660  4 1 9AN/URM-48 

1452 

20 

MC 

0031SKC  DEV. 

635661  384AN/URM-48 

1450 

20 

MC 

55 

MC 

0051. SUV 

635662  384AN/URM-48 

1450 

20 

MC 

55 

MC 

0031. 5UV 

636904A405AN/URM-25 

144 

20 

MC 

299 

MC 

FIRST  IF.30PERCENT  MOD  100' 

643600  309AN/URM-4B 

145 

20 

MC 

643600  453TS-174B/U 

243 

20 

MC 

015 

6584260 263T 5- 174/U 

245 

20 

MC 

27 

MC 

05  DIAL  CAL  EA.1MC  7.5KC  TOL 

6584260461TS-174/U 

245 

20 

MC 

27 

MC 

05  EACH  MC  9KC  TOL 

658427  619AN/URM-48 

115 

20 

MC 

005 

658428  619AN/URM-48 

115 

20 

MC 

005 

6584260 202 AN/URM-48 

1452 

200 

MC 

279 

MC 

5  SET  TO  TUNING  DIAL  EA  100*' 

65842 60 206AN/URM-48 

145 

200 

MC 

279 

MC 

5  SET  TO  TUNING  DIAL  1UV 

6584260 208 AN/URM-48 

145 

200 

MC 

5  ,4UV  5UV  103UV 

65 842604 02 AN/URM-48 

1452 

200 

MC 

279 

MC 

5  SET  TO  DIAL  .5UV  1000KC  151 

6 5 84260405 AN/URM-48 

145 

200 

MC 

279 

MC 

5  SET  TO  FREQ  OF  DIAL  <5UV 

643600  31 1 AN/URM-48 

145 

206 

MC 

635660  318AN/URM-48 

1450 

21 

MC 

3  UV 

643600  41 5 AN/uRM-48 

1452 

21 

MC 

700  MUV  13KC  AT  1KC 

643600  439 AN/uRM-48 

1452 

21 

MC 

2UV  OR  LESS  15KC  AT  UC 

643600  4611-208 

21 

MC 

27  MC 

643600  462 I P-173/U 

21 

MC 

27  MC 

636904*31 5LP- 3 

144 

212 

MC 

636904*3 16LM- 14 

244 

212 

MC 

635660  319AN/URM-48 

1450 

22 

MC 

3  UV 

635660  320AN/URM-48 

1450 

23 

MC 

3  UV 

65 842604 07 AN/URM-48 

145 

235 

MCI 

5  .3  TO  10000 

A  6  401FR-5/U 

245 

24 

MC 

53 

MC 

1 

635660  321AN/URM-48 

1450 

24 

MC 

3  UV 

635660  420AN/URM-48 

1452 

24 

MC 

00515KC  DEV. 

635660  453AN/URM-48 

1452 

24 

MC 

00515KC 

635660  469AN/URM-48 

143 

24 

MC 

005 

635660  474AN/URM-48 

1432 

24 

MC 

003  1KC  A F  13KC  DEV 

635660  480AN/URM-48 

1432 

24 

MC 

00515KC  DEV  .4-1-2-3.5-3KC  AF 

640701B425AN/URM-25 

1451 

24 

MC 

400C30  PCT  2500MVOUT 

6407018432AN/URM-25 

145 

24 

MC 

3  MV 

640701B439AN/URM-25 

145 

24 

MC 

3  MV 

643600  21BAN/URM-4B 

1431 

24 

MC 

20 

VARIOUS  POINTS 

ftige  14,  Appendix  B 


1 

1 

Report  No 

».  2535 

1 

1  643600 

227AN/URM-48 

145 

24 

MC 

120UV 

*  643600 

228AN/URM-48 

145 

24 

MC 

37UV 

643600 

229AN/URM-48 

145 

24 

MC 

3UV 

f  >43600 

230AN/URM-48 

145 

24 

MC 

1UV 

f  643600 

416AN/URM-48 

1452 

24 

MC 

700  MUV  15AC  AT  IKC 

643600 

420AN/URM-48 

145 

24 

MC 

1UV 

643600 

43 1 AN/URM-48 

1452 

24 

MC 

3UV  15KC  AT  1  KC 

f  643600 

433AN/URM-48 

1452 

24 

MC 

1000UV  15KC  AT  me 

1  643600 

43  5 AN/URM-48 

1452 

24 

MC 

10UV  15KC  AT  me 

643600 

437AN/URM-48 

1452 

24 

MC 

10UV  15KC  DEV  250  TO  1000 

,  643600 

440AN/URM-48 

1452 

24 

MC 

2UV  OR  LESS  15 AC  AT  1AC 

1  643600 

443AN/URM-48 

145 

24 

MC 

10UV 

1  643600 

454TS-174B/U 

243 

24 

MC 

C15 

643600 

241TS-174B/U 

245 

24 

MC 

]  643600 

422AN/URM-48 

145 

24075 

MC 

2UV 

1  643600 

423AN/URM-48 

145 

24250 

MC 

1000UV 

1  643600 

242TS-174B/U 

245 

247 

MC 

A  6 

302 AN/URM-48 

245 

25 

MC 

51 

MC 

1  USED  WHEN  TEST  SET  UNAVAIL. 

I  A  6 

310AN/URM-48 

245 

25 

MC 

10  MOD  ♦-  20AC  AT  1000  CPS 

635660 

322AN/URM-48 

1450 

25 

MC 

3  UV 

1  635660 

32  3 AN/URM-48 

1450 

26 

MC 

3  UV 

634395 

307SG-92/U 

245 

263 

MC 

333 

MC 

1 

!  635660 

324AN/URM-48 

1450 

27 

MC 

3  UV 

l  635660 

442AN/URM-48 

145 

27 

MC 

28 

MC 

0051. 5UV 

635661 

328AN/URM-48 

1450 

27 

MC 

3  UV 

.  635661 

372AN/URM-48 

1450 

27 

MC 

0053UV 

!  635661 

42  7 AN/URM-48 

1452 

27 

MC 

00515KC  DEV 

1  643600 

417AN/URM-48 

1452 

27 

MC 

700  MUV  15XC  AT  1AC 

543600 

441 AN/URM-48 

1452 

27 

MC 

2UV  OR  LESS  15AC  AT  1AC 

,  543700 

309AN/URM-48 

145 

27 

MC 

643700 

453TS-174B/U 

243 

27 

MC 

015 

658427 

223AN/URM-48 

1452 

27 

MC 

389 

MC 

5  SET  TO  TUNING  DIAL  FREU 

658427 

22 7 AN/URM-48 

145 

27 

MC 

389 

MC 

1UV  TUNING  DIAL  FREQ 

1  658427 

232AN/URM-48 

145 

27 

MC 

389 

MC 

1UV 

(  658427 

2 69 AN/URM-48 

145 

27 

MC 

005. 4UV 

658427 

616AN/URM-48 

145 

27 

MC 

005 

658427 

360TS-174/U 

245 

27 

MC 

38 

MC 

005  1MC  STEPS  OPER.  TRANS. 

!  643600 

3 1 2AN/URM-48 

145 

274 

MC 

S  643600 

456TS-174B/U 

243 

274 

MC 

015 

643700A307AN/URM-48 

145 

2795 

MC 

,  643700 

3 1 1 AN/URM-48 

145 

279 

MC 

6584260209AN/URM-48 

145 

279 

MC 

5  . SUV  4UV  140UV 

l  635660 

228AN/URM-48 

1450 

28 

MC 

00510UV 

635660 

233AN/URM-48 

1450 

28 

MC 

0051. 5UV 

i  635660 

316AN/URM-48 

1450 

28 

MC 

3  UV 

635660 

325AN/URM-48 

1450 

28 

MC 

3  UV 

1  635660 

362AN/URM-48 

1450 

28 

MC 

55 

MC 

3  UV 

635660 

368AN/URM-48 

1450 

28 

MC 

1.5UV 

I  635660 

42 1AN/URM-48 

1452 

28 

MC 

00515KC  DEV. 

635661 

238AN/URM-48 

1450 

28 

MC 

00530UV 

635661 

242AN/URM-48 

1450 

28 

MC 

0053UV 

,  635661 

329AN/URM-48 

1450 

26 

MC 

3  UV 

'  635661 

362AN/URM-48 

1450 

28 

MC 

55 

MC 

3  UV 

i  635662 

362AN/URM-48 

1450 

28 

MC 

55 

MC 

3  UV 

>43600 

435TS-174B/U 

243 

28 

MC 

015 

|  643700A410AN/URM-48 

145 

28 

MC 

1.5UV 

[. 
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643700A412AN/URM-48 

1452 

28 

ML 

•7UV  15KC  AT  1XC 

643700A414AN/URM-48 

145 

28 

MC 

1.5UV 

643700  415AN/URM-48 

1452 

28 

MC 

700MUV  1SKC  AT  1KC 

,43700  439AN/URM-48 

1452 

28 

MC 

2UV  OR  LESS  15 AC  AT  1AC 

643700A455AN/URM-48 

145 

28 

MC 

643700A309TS-174B/U 

245 

28 

MC 

643700  461 1-208 

28 

MC 

38 

MC 

643700  462 I P-173/U 

28 

MC 

38 

MC 

65722 56 310TS174/U 

245 

28 

MC 

70 

MC 

1 

658427  319AN/URM-48 

145 

28 

MC 

37 

MC 

005AMPL1TUDE  TO  CAUSE  70UA 

LII 

658427  326AN/URM-48 

1452 

28 

MC 

005. SUV  15AC  OEV  1KC  AF 

658427  331AN/URM-48 

145 

28 

MC 

005 

643600  310AN/URM-48 

145 

286 

MC 

A  1A413AN/USM-81 

2429 

29 

MC 

MAXBETWEEN  40  OB  POINTS 

635661  330AN/URM-48 

1450 

29 

MC 

3  UV 

636904A41 7AN/URR-23A 

214 

299 

MC 

ZERO  BEAT 

600000  420TS-497/URR 

245 

30 

MC3995 

MC 

1 

634425  307SG-299/U 

144 

30 

MC 

17 

634425  309AN/USM-50 

215 

30 

MC 

ADJUST  FOR  SYMMETRY 

635661  331AN/URM-48 

1450 

30 

MC 

3  UV 

640701B335AN/URM-25 

145 

30400 

MC 

LESS  THAN  3V  OUT 

635661  332AN/URH-48 

1450 

31 

MC 

3  UV 

640701 B316AN/URM-25 

145 

31 

MC 

32 

MC 

640701B426AN/URM-25 

1451 

3199 

MC 

400C30  PC T  2500MVOUT 

640701B433AN/URM-25 

145 

3199 

MC 

3  MV 

635661  333AN/URM-48 

1450 

32 

MC 

3  UV 

643600  452TS-174B/U 

243 

322 

MC 

015  30MINUTES  DRIFT  TEST 

643700A434AN/URM-48 

145 

32960 

MC 

33040 

MC 

2UV 

643700A435AN/URM-48 

145 

32860 

MC 

33140 

MC 

1MV 

658427  376AN/URM-48 

145 

32955 

MC 

33045 

MC 

5  6DB  POINTS  90KC  BW  APPROX 

635661  334AN/URM-48 

1450 

33 

MC 

3  UV 

635661  428AN/URM-48 

1452 

33 

MC 

00515XC  DEV 

635661  458AN/URM-48 

1452 

33 

MC 

00515XC 

635661  470AN/URM-48 

145 

33 

MC 

005 

635661  475AN/URM-48 

1452 

33 

MC 

005  1KC  AF  15XC  DEV 

635661  48 1 AN/URM-48 

1452 

33 

MC 

00515KC  DEV  .4-1-2-3.5-5AC 

AF 

643700  218AN/URM-48 

145 

33 

MC 

20  VARIOUS  POINTS 

64 3 700 A2 2 4 AN/URM-48 

145 

33 

MC 

330UV 

643700  227AN/URM-48 

145 

33 

MC 

120UV 

643700  228AN/URM-48 

145 

33 

MC 

37UV 

643700  229AN/URM-48 

145 

33 

MC 

3UV 

64 3700 A230 AN/URM-48 

145 

33 

MC 

330UV 

643700  230AN/URM-48 

145 

33 

MC 

1UV 

64 3700 A2 31 AN/URM-48 

145 

33 

MC 

60UV 

643700A232AN/URM-48 

145 

33 

MC 

6UV 

64 3700 A23 3 AN/URM-48 

145 

33 

MC 

1.5UV 

64 3700 A41 5 AN/URM-48 

145 

33 

MC 

1.5UV 

643700  416AN/URM-48 

1452 

33 

MC 

700MUV  15KC  AT  1AC 

643700A417AN/URM-48 

1452 

33 

MC 

. 7UV  15AC  AT  1KC 

64 3700 A4 19 AN/URM-48 

145 

33 

MC 

1.5UV 

643700  420AN/URM-48 

145 

33 

MC 

1UV 

643700  422AN/URM-48 

145 

33075 

MC 

2UV 

643700  423AN/URM-48 

145 

33250 

MC 

1000UV 

64 3700 A42 5 AN/URM-48 

145 

33 

MC 

»7UV 
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643700A428AN/URM-48 

1452 

33 

MC 

• 7UV  15KC  AT  1KC 

643700A430AN/URM-48 

1452 

33 

MC 

2UV  15KC  AT  1K.C 

643700  431AN/URM-48 

1432 

33 

MC 

3UV  15K.C  AT  1KC 

j43700A43 IAN/URM-48 

1452 

33 

MC 

100UV  15K.C  AT  UC 

643700A432AN/URM-48 

145 

33 

MC 

1UV 

643700  433AN/URM-48 

1452 

33 

MC 

1000UV  15K.C  AT  1AC 

643700  435AN/URM-48 

1452 

33 

MC 

643700A436AN/URM-48 

145 

33 

MC 

1UV 

643700  437AN/URM-48 

1452 

33 

MC 

10UV  1SKCDEV  AT  250  TO  100 

643700A439AN/URM-48 

1452 

33 

MC 

3UV  15KC  AT  1KC 

643700  44GAN/URM-48 

1452 

33 

MC 

2UV  OR  LESS  15KC  AT  1KC 

64 3700A44 IAN/URM-48 

1452 

33 

MC 

1MV  15KC  AT  1KC 

643700A442AN/URM-48 

1452 

33 

MC 

10UV  15KC  AT  250  TO  5000 

643700  443AN/URM-48 

145 

33 

MC 

10UV 

643700A444AN/URM-48 

1452 

33 

MC 

10UV  15KC  AT  1KC 

643700A446AN/URM-48 

145 

33 

MC 

10UV 

643700A456AN/URM-48 

145 

33 

MC 

643700  452TS-174B/U 

243 

332 

MC 

015  30  MINUTE  DRIFT  TEST 

643700  454TS-1748/U 

243 

33 

MC 

015 

643700  241TS-174B/U 

245 

33 

MC 

643700  242TS-174B/U 

245 

337 

MC 

643700A243TS-174B/U 

245 

33 

MC 

643700A244TS-174B/U 

245 

335 

MC 

638427  334AN/URM-48 

1452 

33 

MC 

APPROX  MIDDLE  FREQ.15KC  DE' 

658427  339AN/URM-48 

145 

33 

MC 

APPROX  MIDDLE  FREQ. 

658427  356AN/URM-48 

145 

335 

MC 

005. 5UV  AND  160UV 

658427  364AN/URM-48 

1452 

335 

MC 

00515XC  DEV.75UV  10UV11MV  10M' 

635661  335AN/URM-48 

1450 

34 

MC 

3  UV 

\  1A325240A 

144 

35 

MC  75 

MC 

SWEEP  RATE  60CPS 

035661  336AN/URM-48 

1450 

35 

MC 

3  UV 

643700  310AN/URM-48 

145 

356 

MC 

635661  337AN/URM-48 

1450 

36 

MC 

3  UV 

635661  338AN/URM-48 

1450 

37 

MC 

3  UV 

643700A460AN/URM-48 

145 

375 

MC 

658427  342AN/URM-48 

1452 

379 

MC 

005  .5UV  15KC  DEV  1XC  AF 

658427  347AN/URM-48 

145 

379 

MC 

005. 5UV 

635661  339AN/URM-48 

1450 

38 

MC 

3  UV 

635661  429AN/URM-48 

1452 

38 

MC 

0051 5KC  DEV 

635661  446AN/URM-48 

145 

38 

MC  39 

MC 

0051. 5UV 

635662  343AN/URM-48 

1450 

38 

MC 

3  UV 

635662  378AN/URM-48 

1450 

38 

MC 

005  SUV 

635662  434AN/URM-48 

1452 

38 

MC 

0051 SKC  DEV 

643700A308AN/URM-48 

145 

387 

MC 

643700  312AN/URH-48 

145 

381 

MC 

643700  417AN/URM-48 

1452 

38 

MC 

700MUV  15KC  AT  1KC 

643700A420AN/URM-48 

145 

38 

MC 

1.3UV 

643700A422AN/URM-48 

1452 

36 

MC 

•7UV  15XC  AT  1KC 

643700A424AN/URM-48 

145 

38 

MC 

1.5UV 

643700  441AN/URM-48 

1452 

36 

MC 

2UV  OR  LESS  15KC  AT  1KC 

643700A457AN/URM-48 

145 

38 

MC 

643700A459AN/URM-48 

145 

385 

MC 

643700  456TS-174B/U 

243 

381 

MC 

015 

643700A310TS-174B/U 

245 

38 

MC 

643800A307AN/URM-48 

145 

387 

MC 

,43800  309AN/URM-48 

145 

38 

MC 

643800  453TS-174B/U 

243 

38 

MC 

015 

I 
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657225E303TS-174/U 

245  3885 

MC  709 

MC 

1 

657225E306AN/URM-48 

243  3885 

MC  709 

MC 

1 

638427  271AN/URM-48 

145  36 

MC 

005 

j38427  61 1AN/URM-48 

145  38 

MC 

005 

638428  223AN/URM-48 

1452  38 

MC  549 

MC 

SET  TO  TUNING  DIAL  FREU 

638428  227AN/URM-48 

143  38 

MC  549 

MC 

SET  TO  DIAL  FREQ. 

638428  232AN/URM-48 

145  38 

MC  549 

MC 

638428  269AN/URH-48 

145  36 

MC 

005 

638428  61 1AN/URH-48 

145  38 

MC 

005 

658428  360TS-174/U 

245  88 

MC54 

MC 

0051MC  STEPS  OPER.  TRANS. 

635661  240AN/URM-48 

1450  '39 

MC 

00510UV 

635661  244AN/URM-48 

1450  39 

MC 

0051. 5UV 

635661  327AN/URM-48 

1430  39 

MC 

3  UV 

635661  340AN/URM-48 

1450  39 

MC 

3  UV 

635661  374AN/URM-48 

1450  39 

MC 

0051. SUV 

635662  248AN/URM-48 

1450  39 

MC 

00530UV 

635662  344AN/URM-48 

1450  39 

MC 

3  UV 

643700  455TS-174B/U 

243  39 

MC 

015 

643800  31 1AN/URM-48 

145  392 

MC 

643800A410AN/URM-48 

145  39 

MC 

1.5UV 

643800A41 2AN/URM-48 

1452  39 

MC 

. 7UV  1 5 ICC  AT  ICC 

643800A414AN/URM-48 

145  39 

MC 

1.5UV 

643800  41 5AN/URM-48 

1452  39 

MC 

700MUV  15CC  AT  ICC 

643800  439AN/URM-48 

1452  39 

MC 

2UV  OR  LESS  15CC  AT  ICC 

643800A455AN/URH-48 

145  39 

MC 

643800A309TS-174B/U 

245  39 

MC 

643800  4611-208 

39 

MC  54 

MC 

643800  462IP-173/U 

39 

MC  54 

MC 

558428  3 1 9AN/URM-48 

145  39 

MC  53 

MC 

005AMPL I TuDE  TO  CAUSE  70UA  Lll 

j58428  326AN/URM-48 

1452  39 

MC 

0051. 3UV  15CC  DEV  ICC  AF 

658428  33 1AN/URM-48 

145  39 

MC 

0051.3UV 

635662  345AN/URM-48 

1450  40 

MC 

3  UV 

635662  346AN/URM-48 

1450  41 

MC 

3  UV 

635662  347AN/URM-48 

1450  42 

MC 

3  UV 

638430  492 

145  42 

MC 

SW  IN  CAL  POS. 

658430  488AN/URM-48 

42 

MC 

005NO  AMPLITUDE  SHOWN 

635662  348AN/URM-48 

1450  43 

MC 

3  UV 

643700A451TS-174B/U 

245  433 

MC 

30  MIN  DRIFT  TEST 

635662  349AN/URM-48 

1450  44 

MC 

3  UV 

635662  350AN/URM-48 

1450  45 

MC 

3  UV 

638428  376AN/URM-48 

145  45955 

MC  46045 

MC 

5  APPR.  BW  90CC  APPR.  6DB  PO 

635662  35 1AN/URM-48 

1450  46 

MC 

3  UV 

635662  435AN/URM-48 

1452  46 

MC 

00515CC  DEV 

635662  463AN/URM-48 

1452  46 

MC 

00515CC  DEV 

635662  471AN/URM-48 

145  46 

MC 

00  5 

635662  476AN/URM-48 

1452  46 

MC 

005  ICC  AF  15CC  DEV 

635662  482AN/URM-48 

1452  46 

MC 

00515CC  DEV  .4-1-2-3.5-5CC  AF 

643800  218AN/URM-48 

1451  46 

MC 

20  VARIOUS  POINTS 

643800  227AN/URM-48 

145  46 

MC 

120UV 

643800  228AN/URM-48 

145  46 

MC 

37UV 

643800  229AN/URM-48 

145  46 

MC 

3UV 

643800  230AN/URM-48 

145  46 

MC 

\UV 

.43800  241TS-174B/U 

245  46 

MC 

658428  334AN/URM-48 

1452  46 

MC 

APPROX  MIDDLE  FREQ.  15CC 
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658426  339AN/URM-48 

145 

46 

MC 

APPROX  MID.  FREQ. 

1.3UV 

638428  356AN/URM-48 

145 

465 

MC 

0051 . 3UV-410UV 

458428  364AN/URM-48 

1452 

465 

MC 

005 

>43800  310AN/URM-48 

145 

466 

MC 

643800  242T5-174B/U 

245 

467 

MC 

643800A435AN/URM-48 

145 

46860 

MC 

47140 

MC 

1MV 

643800A434AN/URH-48 

145 

46960 

MC 

47040 

MC 

2UV 

635662  352AN/URM-48 

1450 

47 

MC 

3  UV 

643500 A232AN/URM-48 

145 

47 

MC 

554 

MC 

005CHANNEL  FREQ. AS  DESIRED  32 

643500 A235AN/URM-48 

145 

47 

MC 

554 

MC 

005CHANNEL  FREQ. AS  DESIRED 

643500A238AN/URM-48 

1452 

47 

MC 

554 

MC 

005CHANNEL  FREQ. AS  DESIRED 

643500A418AN/URM-48 

1452 

47 

MC 

554 

MC 

999THR0UGH  49  OHM  RESISTOR  -J 

643500A446AN/URM-48 

1452 

47 

MC 

554 

MC 

99 

643500A450AN/URM-48 

1452 

47 

MC 

554 

MC 

999 

643500A433RT-196/PRC-6 

47 

MC 

00549  OHM  OUTPUT  LOAD 

J3  -  Gl 

643800A22 1 AN/URM-48 

145 

47 

MC 

330UV 

643800A227AN/URM-48 

145 

47 

MC 

330UV 

643800A228AN/URM-48 

145 

47 

MC 

60UV 

643800A229AN/URM-48 

145 

47 

MC 

6UV 

643800A230AN/URM-48 

145 

47 

MC 

1.5UV 

64 3800 A41 5 AN/URM-48 

145 

47 

MC 

1.5UV 

643800  416AN/URN-48 

1452 

47 

MC 

700MUV  15KC  AT  1KC 

643800A41 7AN/URM-48 

1452 

47 

MC 

.  7UV  15KC  AT  1KC 

643800A419AN/URM-48 

145 

47 

MC 

1.5UV 

643800  420AN/URM-48 

145 

47 

MC 

1UV 

64 3800 A42 5 AN/URM-48 

145 

47 

MC 

»7UV 

643800A428AN/URM-48 

1452 

47 

MC 

. 7UV  15KC  AT  1KC 

643800A430AN/URM-48 

1452 

47 

MC 

2  UV  15KC  AT  1KC 

-.43300  43  1 AN/URM-48 

1452 

47 

MC 

3UV  15ICC  AT  1K.C 

64 3300A431 AN/URM-48 

1452 

47 

MC 

100UV  15KC  AT  1KC 

643800 A4 3 2 AN/URM-48 

145 

47 

MC 

1UV 

643800  43 3AN/URM-48 

1452 

47 

MC 

1000UV  15KC  AT  1K.C 

643800  435AN/URM-48 

1452 

47 

MC 

10UV  15KC  AT  1KC 

6 4 3800 A4 3 6 AN/URM-48 

145 

47 

MC 

1UV 

643800  43 7AN/URM-48 

1452 

47 

MC 

10UV  15KC  AT  250  TO 

1000CP 

'64 3800 A4 3 9 AN/URM-48 

1452 

47 

MC 

3UV  15KC  AT  1ICC 

643800A441 AN/URM-48 

1452 

47 

MC 

1MV  15KC  AT  1KC 

64 3800 A44 2 AN/URM-48 

1452 

47 

MC 

10UV  1 5XC  AT  250  TO 

5000 

643800  44 3 AN/URM-48 

145 

47 

MC 

10UV 

64 3800 A444 AN/URM-48 

1452 

47 

MC 

iouv  i5xc  at  me 

643800 A446AN/URM-48 

145 

47 

MC 

10UV 

64 3800 A4 5 6 AN/URM-48 

145 

47 

MC 

643800  454TS-1748/U 

243 

47 

MC 

015 

643800A240TS-1748/U 

245 

47 

MC 

658430  267AN/URM-48 

145 

47 

MC 

0051 SUV  APPROX 

658430  319AN/URM-48 

145 

47 

MC 

58 

MC 

0055  TO  IOUV  APPROX 

658430  63 1 AN/URM-48 

145 

47 

MC 

00515  UV  APPROX 

658430  635AN/URM-48 

145 

47 

MC 

0051.6  UV  APPROX 

658430  401TS-588A/U 

1452 

47 

MC 

58 

MC 

00515KC  DEV  1XC  AUDIO 

658430  459AN/URM-48 

1452 

47 

MC 

00515KC  DEV  1KC  AUDIO 

8UV  Rl 

658430  466AN/URM-48 

145 

47 

MC 

005  2UV  APPROX 

658430  481 AN/URM-48 

145 

47 

MC 

005CONNECTED  TO  1P-173/U 

658430  482AN/URM-48 

1452 

47 

MC 

005NO  AMPLITUDE  SHOWN 

658430  493 

145 

47 

MC 

SW  IN  CAL  POS. 

.>58430  274TS-588A/U 

47 

MC 

0051. 6UV  APPROX 

658430  295RT-70/GRC 

47 

MC 

58 

MC 

005DUMMY  ANT  CONNECTED 
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658430  317RT-70/GRC 

47 

MC  58 

MC  BEAT  NOTE  IN  HtADStT 

CAL.P 

643800  42  2 AN/URM-48 

145 

47075 

MC 

2UV 

443300  423AN/URM-48 

145 

47250 

MC 

1000UV 

j43800A241TS-174B/U 

245 

475 

MC 

615662  351AN/URM-48 

1450 

48 

MC 

3  UV 

615662  354AN/URM-48 

1450 

49 

MC 

3  UV 

641800  440 AN/URM-48 

1452 

49 

MC 

2UV  OR  LESS  15KC  AT 

1KC 

643500A242AN/URM-25 

145 

496 

MC 

005S1GNAL  FOR  RF  STAGE 

GAIN  li 

614479  325TS-4528/U 

214 

58 

MC  62 

MC 

S  CURVE  ADJUST 

615662  250AN/URM-48 

1450 

55 

MC 

00510UV 

635662  254AN/URM-48 

1450 

55 

MC 

0051. SUV 

615662  342AN/URM-48 

1450 

55 

MC 

3  UV 

615662  355AN/URM-48 

1450 

50 

MC 

3  UV 

615662  356AN/URM-48 

1450 

51 

MC 

3  UV 

615662  357AN/URM-48 

1450 

52 

MC 

3  UV 

615662  358AN/URM-48 

1450 

51 

MC 

3  UV 

415662  359AN/URM-48 

1450 

54 

MC 

3  UV 

615662  160 AN/URM-48 

1450 

55 

MC 

3  UV 

615662  180AN/URM-48 

1450 

55 

MC 

0051. 5UV 

615662  416AN/URM-48 

1452 

54 

MC 

00515ICC  DEV 

615662  450 AN/URM-48 

145 

54 

MC  55 

MC 

0051. 5UV 

643500A440TS-176B/U 

245 

514 

MC 

005 

643500A434RT-196/PRC-6 

512 

MC 

005 

643500A435RT-196/PRC-6 

554 

MC 

005 

643500A438RT-196/PRC-6 

51 

MC 

005 

64 3800A 3 08 AN/URM-48 

145 

5375 

MC 

-.43800  31 2AN/URM-48 

145 

538 

MC 

o43800  41 7AN/URM-48 

1452 

54 

MC 

700MUV  15KC  AT  1KC 

64 3800 A420 AN/URM-48 

145 

54 

MC 

1.5UV 

64  3800 A4 2 2 AN/URM-48 

1452 

54 

MC 

•  7UV  15ICC  AT  UC 

64 3800 A4 2 4 AN/URM-48 

145 

54 

MC 

1.5UV 

643800  44 1 AN/URM-48 

1452 

54 

MC 

2UV  OR  LESS  15KC  AT  1KC 

64 3800 A4 5 7 AN/uRM-48 

145 

54 

MC 

6 4 3800 A4 59 AN/URM-48 

145 

545 

MC 

64 3800 A460 AN/URM-48 

145 

535 

MC 

643800  452TS-1T4B/U 

243 

592 

MC 

01530  MINUTES  DRIFT  TEST 

643800  455TS-174B/U 

243 

55 

MC 

015 

643800  456TS-1748/U 

243 

538 

MC 

015 

641800A310TS-174B/U 

245 

54 

MC 

643300A451TS-174B/U 

245 

593 

MC 

30  MIN  DRIFT  TEST 

657225  401AN/URM-48 

245 

54 

MC 

657225  409AN/URM-48 

245 

54 

MC  709 

MC 

1 

658428  271AN/URM-48 

145 

54 

MC 

005 

658428  342AN/URM-48 

1452 

539 

MC 

005  15KC  DEV  1KC  AF  1.3UV 

658428  347AN/URM-48 

145 

539 

MC 

0051. 3UV 

658428  6 1 4AN/URM-48 

145 

54 

MC 

005 

658430  264AN/URM-48 

145 

58 

MC 

0057UV  APPROX  SERIES  500  UUF 

658430  315AN/URM-48 

145 

58 

MC 

00510UV 

658430  633AN/URM-48 

145 

58 

MC 

0037UV  APPROX 

658430  637AN/URM-48 

145 

58 

MC 

005.8  UV  APPROX 

658430  407TS-588A/U 

145 

52 

MC  58 

MC 

0051UV 

658430  409TS-588A/U 

145 

52 

MC  58 

MC 

0053UV  eouv 

-58430  411TS-388A/U 

145 

5795 

MC  5805 

MC 

APPROX  -  8  TO  16  UV 

658430  418TS-588A/U 

145 

52 

MC 

00510UV  ISKC  DEV  1KC  AUDIO 
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658430 

424TS-588A/U 

1452 

52 

MC 

00510UV 

15KC  DEV 

638430 

455AN/URM-48 

1432 

5795 

MC  5805 

MC  APPR 

.  1T010UV  15KC 

DEV  1XC. 

658430 

460AN/URM-48 

1452 

52 

MC 

C0515KC 

DEV  1KC  AUDIO 

SUV  Kt 

.58430 

46 1 AN/URM-48 

1452 

58 

MC 

00515XC 

DEV  1KC  AUDIO 

SUV  Ri 

658430 

467AN/URM-48 

145 

52 

MC 

005  2UV 

APPROX 

638430 

468AN/URM-48 

145 

58 

MC 

005  2UV 

APPROX 

638430 

477AN/URM-48 

1452 

52 

MC 

00515KC 

DEV 

658430 

494 

145 

53 

MC 

SW  IN  CAL  POS. 

658430 

271TS-588A/U 

58 

MC 

0058UV  APPROX  AT  ANTENNA  CONN 

658430 

277TS-588A/U 

58 

MC 

005  1UV 

15KC  DEV  1KC 

AUDIO 

658430 

282TS-585A/U 

58 

MC 

00515KC 

DEV  1KC  AUDIO 

638430 

288TS-588A/U 

58 

MC 

00515KC 

DEV  1XC  AUDIO 

658430 

489AN/URM-48 

53 

MC 

005NO  AMPLITUDE  SHOWN 

634479  316TS-497A/URR 

144 

60 

MC 

634479  319TS-452B/U 

144 

60 

MC 

5 

10MC  SWEEP  WIDTH 

634479  323TS-497A/URR 

144 

60 

MC 

400C  MOD 

653400 A441AN/URM-25 

1451 

66 

MC 

3 

BANDWIDTH  30KC  MAX  AT  10  M 

600000  424AN/URM-70 

245 

99 

MC400 

MC  1 

MOD  24KC  AT  85KC  DEV 

640701B32 1 AN/URM-25 

145 

95 

MC 

LESS  THAN  3V  OUT 

A  1 A329240A 

145 

1025 

MC 

BW  LESS  THAN  SMC  AT  3DB 

A  2A309S&-66/ARM- 

5  145 

131 

MC 

30  PERCENT  MOD 

1000UV  OUT 

A  2A409SG-66/ARM- 

5  145 

131 

MC 

LESS  THAN  5  UV 

r  14C307HP  608-D 

145 

110 

MC 

300MV 

14C407HP  608-D 

145 

118 

MC148 

MC 

200MV 

600000  21 7AN/URM-70 

155216175 

MC 

TO  RCVR  INPUT 

600000  222AN/RUM-70 

135216175 

MC 

APPLY  RCVR  ANT 

CHECK  FREQ  I 

600000  313AN/URM-81 

245 

112375 

MC 

600000  41 3AN/URM-70 

155210025 

MC965 

MC 

PG  445  DISTORTION  TEST  PG 

600000  423AN/URM-80 

245 

10025 

MC22590 

MC 

1 

600000  427SG-92/U 

245 

10025 

MC3995 

MC 

1 

60CPSSWEEP  AT  25MC  WIDTH 

647800  303TS-684/URM 

-30245 

120 

MC  240 

MC 

1 

A  14C405HP  608-0 

145  228 

MC258 

MC 

200MV 

A  14C410HP  608-D 

1451230 

MC255 

MC 

10UV  30PERCENT  AT  1KC 

A  14C403HP  608-D 

145  250 

MC 

200MV 

A  12  404AN/GRM/4 

145  3293 

MC335 

MC 

FINAL  TEST 

6 3 6904 A  3 0660 8 -B 

145  350 

MC 

xmtr  SECTION 

A 

1 A3326S0B 

216 

1090KMC 

A 

1A414AN/USM-81 

2469 

1030KMC 

A 

1 A421650B 

246 

1090KMC 

A 

1A330240A 

143 

1027KMC 

A 

1A331N410A 

216 

1090KMC 

A 

1A334612 

1539 

1030KMC 

A 

1 A345612 

146 

1030KMC 

634393  301TS-148/UP 

245 

90B0KMC 

34423  404AN/MPQ-4A 

2463 

16  KMC 

634479  417TS-147B/UP 

1163 

9373KMC 

1  BN  6  TO  I  MC  AT  3DB 
1  RCVR  CTR  FREQ 
1  FREQ  TEST  XMTR 
1033KMC  BN  i  TO  I  MC  AT  SOB 
1  BN  6  TO  8  MC  AT  SOB 

A/C  ADJUSTMENT  50  PERCENT 
SIG  INPUT  -76DBM 


84DBM  MAX 
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